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To the Honorable the Legislature of the State of New York: 

In accordance with the provisions of the statutes relating thereto, 

I have the honor to transmit herewith the Twenty-third Annual 

Report of the New York State College of Agriculture at Cornell 

University. 
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Commissioner of Agriculture. 
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November 30, I9gIo. 

The Governor of the State of New York, 
Albany, N. Y. 

The Secretary of the Treasury, 

Washington, D. C. 
The Secretary of Agriculture, 

Washington, D. C. 
The Commissioner of Agriculture, 

Albany, N. Y. 

The Act of Congress, approved March 2, 1887, establishing Agri- 
cultural Experiment Stations in connection with the Land Grant Colleges, 

contains the following provision: ‘It shall be the duty of each of said 

stations, annually, on or before the first day of February, to make to the 

Governor of the State or Territory in which it is located, a full and 

detailed report of its operations, including a statement of receipts and 

expenditures, a copy of which report shall be sent to each of said stations, 

to the said Commissioner of Agriculture, and to the Secretary of the 
Treasury of the United States.” 

And the Act of the Legislature of the State of New York, approved 

April 12, 1906, providing for the administration of the New York State 

College of Agriculture at Cornell University contains the following pro- 

vision: “ The said University shall expend such moneys and use such 
property of the State in administering said College of Agriculture as above 

provided, and shall report to the Commissioner of Agriculture in each 
year on or before the first day of December, a detailed statement of such 

expenditures and of the general operations of the said College of Agri- 

~ culture for the year ending the thirtieth day of September then next 

4 preceding.” 
In conformity with these mandates I have the honor to submit on 

behalf of Cornell University the following report: 
\ The needs of the New York State College of Agricylture were pre- 
~ sented in some detail in my last year’s report as well as in the reports 

Spot the Director of the College and the heads of the several departments. 

33 In January of this year the Trustees of the University laid before the 

— Legislature a carefully considered plan for the development of the State 

2 Colleges of Agriculture and of Veterinary Medicine at Cornell University, 

[7] 

\ 
ay 
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presenting in detail the immediate and pressing needs of these Colleges 
with a forecast of the buildings required within the next ten years as 

indicated by the present rate of growth. From that plan as printed and 

presented to the Legislature I quote the following paragraphs as per- 

tinent to this report: 

INTRODUCTORY STATEMENT. 

“Agriculture has never attracted or needed so much attention as now. 
The United States has been considered the granary of the world, and 

since the colonial period agricultural products have been among our most 

extensive and valuable exports. Conditions are now rapidly changing. 

Nearly all of the available government western lands have been brought 

under cultivation. They have increased in value till they have exceeded 

those of the East. 

“ Our total production is greater than ever, but with the increase in 
consumption agricultural exports have decreased, and our annual con- 

sumption is approaching our production. With most of our readily avail- 

able lands under cultivation and our population increasing at the rate of 

one and one-half millions a year, we are facing new and grave problems. 

“The solution is to increase the production by tilling new areas, and 

especially by increasing production on the unit area. This is conditioned 
on knowledge of facts and the ability to use them. All experience in 

agriculture points to practical education as the solution of the problem: 
For many years New York was the foremost agricultural State, but it 

has gradually fallen to fourth place. It is, however, beginning to move 
forward again. Its best agricultural lands are rising in value, and its 

poorer and waste lands must be utilized and brought into production. To 

develop the agriculture of the State the land must be worked by trained 
farmers. Limited supply, greater demand and better prices for farm 

products, and the reawakened appreciation of the importance of agri- 

culture have greatly increased the interest which is everywhere exhibited. 

“In this forward movement, the State College of Agriculture and the 

State Veterinary College are the institutions about which in the main the 
agricultural interests of the State naturally center. The State depends 
upon them to direct and shape the policy of general agricultural and 

veterinary education, to furnish the needed training for country life to 

the young men and women, and to spread the knowledge of improved 
agricultural methods broadcast among the farmers. The influence of 
these Colleges in improving the agriculture of the State has been great. 
The demands on them in the future will be vastly greater, and if they 

are to maintain their standards of efficiency and service they must be 

liberally supported, and their facilities increased. 
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“ The time has arrived for considering the needs of the near future and 

adopting a carefully-thought-out policy of development which will place 
‘these State Colleges in condition to meet the demands which will be 

placed upon them. For this purpose, the situation has been studied and 

plans made for the development of the Colleges, which are intended to 

secure maximum efficiency with least expenditure for construction and 

maintenance.” 

The Function of the College of Agriculture. 

“This College undertakes to teach its students and the farmers of the 
State how to make lands more productive and farming more profitable, 
and to educate the people for a better country life. The College not only 

teaches, but conducts research and experimentation, largely through the 
Experiment Station which is maintained primarily by federal funds. 

“ The extension work of the College includes reading-courses, coopera- 

tive experiments and demonstrations on farms, orchard, farm and soil 

surveys, lectures in schools, correspondence, popular publications, ex- 
hibits at county and state fairs and expositions, demonstrations and 

lectures on special farm railroad trains, and the like, and reaches the 

farmers and their problems in the places where the problems are.” 

Present Condition of the College of Agriculture. 

“The College of Agriculture at Cornell University became a State 
College by legislative act in 1904 appropriating $250,000 for buildings; 

. and by the later administration act of 1906. The establishment of the 
College as a State institution gave great impetus to the work and indicated 

_ many additional lines of effort. The number of students rapidly increased 
_ from 296 in 1904 to 655 in 1907-8, when the new buildings were first 

occupied. These students were well accommodated. The next year the 
registration reached 840, and the laboratories and other facilities were 

taxed to the utmost. This year, 1909-10, the registration has already 
reached 963.* 

“This crowding has produced a serious and critical condition. In the 
Departments of Poultry Husbandry, Plant Physiology, Plant Pathology, 
Entomology and Biology, many students have been denied registration. 
In many laboratory courses, students have been turned away for lack of 

room. In teaching agriculture, laboratory practice is essential. The 

* The complete registration for the year 1909-1910, as shown in the accompanying 
report of the Acting Director, was 968. This year a tremendous and unprecedented 
increase in enrollment has taken place. The records to date (Nov. 30, 1910) show an 
enrollment of 1230 students. an increase of 262 over the total enrollment of 1909-10, 
the largest single year’s increase in the history of the college. ; 
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laboratories are fully and continuously used, and yet certain courses have 

had to discontinue laboratory work altogether. The class in Biology 

expected about 150 students; it has registered 306 and refused admission 

to 85. A new course in Parasites expected 25 students and has registered 

78. One course in Pomology, which last year numbered 80, has registered 

this year 115. Plant-Breeding last year had 34 students, and now has 55, 

with no laboratory available. The result is less effective teaching, and 

warranted dissatisfaction on the part of both students and faculty. 

“ The increased registration of regular four-year students in some of 

the principal departments is shown in the following table: 

1908-09 1909-10 

EOI LOR aaa tard > c+ « Ae SER 87 I7I 

lanity AURA Oana Cae ore core eo. 2. 51 76 

amin Wl eCHanICs hice yee lee ts 5 one oe 107 116 

BELG MCLG DS; heya. ea Se ee Se 3 ko 40 76 

Entomology and Biology............. 281 481 

maitiial hl WShaiadry ~.°., os aetaee cok eee 105 135 

Pam MTeedine «os \. sckteden se cee ee 34 55 

Home sHeonomics:.. .l.. 2 ss. «6s eee 14 46 

Plant sPhysiology fee 2s 8 22. ee 69 107 

“Regular students in their first and second years take much of their 

work in the College of Arts and Sciences. The crowding of the College 

of Agriculture at the present time is, therefore, due largely to the in- 

creased registration of two years ago. The further great increase in 

registration this year will cause two years hence, when these students 

take practically all of their work in the College of Agriculture, a con- 

gestion so great as to prevent effective teaching and to make laboratory 

work in many courses impossible. 

“This means that either the College must be supplied with increased 

facilities, or that many students will be turned away and not given the 

training which they have come to the College to secure. A crisis in the 

New York State College of Agriculture is imminent. There is every 

reason to expect that the constant increase in registration of the past few 

years will continue. If the work is to advance and if the policy of the 

State to supply agricultural education to all of the young men and young 

women of the State who apply is to be maintained, immediate action must 

be taken to provide increased facilities.” 
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These paragraphs are followed by diagrams and descriptions together 

with estimated costs of fourteen new buildings which, at the present rate 

of increase in registration of students, will be required for the College 

within the ten-year period from 1910 to 1920, The following is a 

Summary of Buildings Needed. 

Cubic Contents |Estimated cost of 
Size of Buildings- in cu. ft. Buildings 

Names of Buildings 
and Ss 

Departments Bes tht ; nee Hou fbers 1915 1920 rare i920 

basement 

Central Heating Plant To heat all buildings of the College of Agriculture.| $50,000 | $ 
Should be erected when any new build- 

ings are added 

- General Class Room and Lab- 
oratory Building with Aud- 
itorium 120 90 3 453,600 II3,000 

Poultry Husbandry 70 65 34 
Laboratory 60 50 24 398,400 90,000 

60 50 2 
Barns, etc. Six wooden buildings 19,000 

Plant Industry (Wicoom | FOU ees | 980,000 | | 245,000 | 

Home Economics 140 48 5 } | 
| 52 | 48 5 617,472 a | 154,000 

Greenhouse Laboratories | An extension of the greenhouses erected last | 20,000 
year to the size originally planned 

Animal Husbandry 
Laboratory 130 50 4 364,000 91,000 
Stock Judging Pavilion 150 60 14 189,000 38,000 
Stock “ . 150 60 14 189,000 38,000 
Nutrition Laboratory 50 30 2 42,000 I0,000 
Stock Laboratories 75,000 

Agricultural Chemistry sone FOU see | 584,000 | | 146,000 | 

Horticulture lfasgeze| qI [Pi | 845,340 | | 211,000 | 

Entomology and Zoology liee228 ent 66 Bolas | | 934,195 | | 234,c00 

eee instry | rae aA | z \ 346,200 86,000 

136 60 2 228,480 58,000 

Agronomy size 60 Pa | | 403,800 | | 100,000 

Rural Art 100 30 2 3 wings 
75 30 2 of one 189,800 48,000 
40 40 2 building 

Farm Mechanics Wersom vl Gorse Sea | | 665,600 | | 133,000 

Totals for 5 year periods $1,235,000 $724,000 

Grand Total $1,959,000 

The estimates for these buildings were, as indicated in the report, based 
on a study of the conditions and increases of the registration of students 

within recent years. While it is not possible to forecast with precision 

the growth of many years, it is safe to say that the requirements of the 

College will not be less than as above set forth. Independent of such 

forecast, however, certain immediate needs of the College were presented 
by the Trustees as follows: 
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Buildings Required Immediately by the College of Agriculture. 

“Of the buildings included within the above ten-year forecast, the 

following are needed immediately and provision should be made for their 
early erection. 

Common to all buildings: A Central Heating Plant to 
conserve the economy in first cost and operation for 

all buildings. To be built progressively, as needed. 

PTS SCHON site ose ase a este oe eee aw or $50,000 
(1) General Class Room and Laboratory Building with Audi- 

ROL RISE, LES he oh OPO A As ey ES 113,000 

(2) Poultry i ushandry Laboratory. os-.5 ses 2c 9) es oe gO,000 

(ajc bisa industry \Piilding ~oe as Saar. - ss 245,000 

(4): Home Economics Buildingws... 952.2... ... 5 eee 154,000 

(3), Greenhouse “Laboratories” (extension) ..... : ieee 20,000 

(6)rennimmal Husbandry Buildings (in. part). eee 129,000 

(7): Asticultural: Chemistry Building......222 2 Saeco e eee 146,000 

(Si cronmicuitire: Balding: . 2... J.<,u hae ok eee oe 211,000 

$1,158,000 

It is recommended that early provision be made for the erection of 
these buildings, and it is urged that the funds for the first four, and the 

first section of the central heating plant, amounting to $652,000, be 

appropriated by the present session of the Legislature, and that provision 

for the other four be made within the following two years.” 

A further request was made for an increase in the appropriations for 
maintenance and for extension work from $185,000 (the amount appro- 
priated for 1909-1910) to $250,000. 

In partial response to these requests, the regular appropriation, carried 

in the appropriation bill, for the maintenance of the State College of 

Agriculture was raised by action of the Legislature from $175,000 for 

the year 1909-10 to $200,000 for the year 1910-11, and the supple- 

mentary maintenance appropriations carried in the supply bill were in- 

creased from $10,000 for 1909-10 to. $12,000 for 1910-11. Furthermore, 

the Legislature passed a bill, which received the approval of the Governor, 

providing that for the beginning of the proposed development of the 

College of Agriculture the Trustees of the University be authorized to 

contract for the erection of the general class-room and laboratory build- 
ing requested at a cost of $113,000, the building for the development of 

poultry husbandry at a cost of $90,000, and the building for the depart- 
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ment of home economics at a cost of $154,000, and appropriated for 
immediate expenditures on these objects the sum of $200,000. 

The enlargement of material facilities will relieve the over-crowding in 
the College in the departments mentioned, but it leaves other great depart- 
ments just as they are, notably animal husbandry, biology and ento- 

mology, plant physiology, plant pathology, plant-breeding, and others, 

while the new buildings authorized cannot be used until appropriations 

have also been made for a central heating and power plant. As indicated 

in the report of Acting Director Webber (to which I beg to make refer- 
ence), additional facilities are urgently needed to care for the large 
increase in the number of students, greater this year than ever before. 

If students at present registered in the College are to be adequately and 

efficiently cared for some provision for the construction of the following 
buildings and additions is imperative: 

1. A Central Heating Plant. 

2. Greenhouse additions. 
3. Animal Husbandry Buildings. 

4. Plant Industry Building (or an extension of the present Agronomy 

Building, to relieve congestion temporarily ). 

It is earnestly hoped that the Legislature may this year find it possible 
to make provision for this much needed enlargement of the plant of the 
College. Furthermore the regular appropriation for maintenance should 

be increased from $200,000 to at least $225,000, plus an appropriation 

of $75,000 for the reorganization of the extension work of the College. 
Perhaps no part of the service of the College of Agriculture has at- 

tracted more widespread attention than the extension work among the 

farmers of the State. The vast majority of farmers can never come to 

the College, and the College therefore ‘aims to carry instruction to farmers 
on their farms. To this end, reading courses and lecture courses have 
been established, and a large correspondence bureau maintained.’ During 

the past year special railway farm and fruit trains were utilized more 
largely than heretofore for lectures and demonstrations in different parts 

of the State, in northern, northwestern, northeastern, and central: New 

York. As the trains were fitted out in Ithaca, it was possible to take 

along for illustrative purposes, not only apparatus, but also cows, poultry, 

fruit, etc. These demonstrations and exhibits were accompanied by 

lecturers on practical phases of horticulture, agriculture, dairying, stock- 

breeding, etc., and the work as a whole proved exceedingly instructive, 
and it was everywhere heartily welcomed. The extension activities of 
the College are more fully described in the reports of the Acting Director, 
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the heads of the departments, and the professor of extension teaching, 

to all of which [| invite your especial attention. 

The College of Agriculture is also cooperating with business concerns 

in the solution of agricultural problems in which they are interested. 

These firms furnish funds for the stipend during a period of one, two, 

or more years of a specially prepared graduate student who is required 

to undertake the investigation of a specific scientific problem. It is a 

species of fellowship, unendowed but salaried. And the compensation 
ranges from $750 to $1500 a year. As the work of the holders of these 

industrial fellowships is precisely that of a graduate student, carried on 
in the same way, and subject to the same conditions, it is of course 

accepted by the University in satisfaction of the research requirements 
for an advanced degree. It is a case in which the interests of business, 

of science, and of the graduate student are in complete accord. How 

important a part of the functions of the College of Agriculture is the 

work of research is evidenced by the fact that there were in 1909-10 no 
fewer than 58 graduate students in the College, while this year (1g10—1I1) 

there are already registered 74 graduate students. 

In my report last year I said: ‘In the near future the College of 
Agriculture must maintain in addition to its three months winter school 

for farmers’ sons and daughters a two months summer school for teachers 

who may desire to qualify themselves to give instruction in the elements 

of agriculture in the schools of the State.” The need for a summer 

session in agriculture for the teachers and school supervisors of the 
State is now greater than ever, for the Legislature last year changed 
the entire system of supervision of the schools in our village and rural 

communities, providing also for the introduction into these schools of 
instruction in agriculture. Candidates for the large number of district 

superintendentships to be filled are required by the new law to have some 

knowledge of the teaching of the science of agriculture. And the place 
to which they and the teachers of the State naturally turn for instruc- 

tion in this subject is the State College of Agriculture. Other colleges 
of Cornell University offer opportunities during the summer session for 

training and instruction in many fields— opportunities of which large 
and increasing numbers of teachers eagerly avail themselves — and yet 
the College of Agriculture has never had the funds necessary for summer 

instruction in any of the important subjects embraced in its curriculum. 

One difficulty is that the members of the instructing staff of the College 

of Agriculture are already required to remain on duty during the summer 
months in order to carry on the extension work of the College and the 

investigations of the Experiment Station; they cannot be burdened with 
the additional work of summer teaching, for which a special appropria- 
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tion must be made to secure additional instructors and assistants. Here 

lies a great opportunity for service in the cause of agricultural education 

which the College, through lack of funds, has not been able to embrace. 
The appropriation necessary is a small one; the buildings and equipment 
of the College are here and ready for use. May we not hope that the 

Legislature will this year grant the funds asked for in order that with the 
next summer session of the University there may also be offered instruc- 

tion in agriculture? The demand for it is urgent and should be met; 

the results assured will more than justify the small outlay of funds. 

Professor Bailey, the Director of the New York State College of 
Agriculture, was absent during the year 1909-10 on sabbatic leave. His 

place was ably and successfully filled by Professor H. J. Webber, who 

was appointed Acting Director, and whose report is printed herewith. 

And for more complete information regarding the work and needs of 

the College I beg to refer to that report, as well as the reports of the heads 

of the departments. There are also appended, besides the financial state- 

ment required by the law, the series of Agricultural Experiment Station 

Bulletins for the year, Nos. 270 to 283 inclusive, the Experiment Station 

Circular No. 7, the Cornell Reading Course for Farmers, leaflets, series 

X, Nos. 46 to 50 inclusive, the Cornell Reading Course for Farmers’ 
Wives, leaflets, new series II, Nos. 6 to 8 inclusive, the Cornell Rural 

School Leaflets, vol. III, Nos. 2 to 8 inclusive, and vol. IV, No. 1, and 

the Home Nature-Study Course, leaflets, new series, vol. VI, Nos. 1 to 4 

inclusive. 

For your convenience I present a brief summary of the work of each 
of the twenty departments of the College, described in each case under 

three headings: (a) instruction to students; (b) investigations and re- 

search; (c) extension work among the farmers of the State. 

I, Department of Farm Management and Farm Crops. 

(a) During the year instruction was given in this department to 175 

undergraduate and 11 graduate students, 
(b) Most of the research work of this department is carried on in 

connection with the agricultural survey and is a part of the extension 

work. Investigations have also been conducted into the management of 

pastures, and the production of hay, corn, and potatoes. 

(c) In the agricultural survey, to which about half the available funds 

have this year been devoted, the department. is making at first hand a 

very practical, exhaustive, and valuable study of actual farm manage- 

ment, of the reasons for financial success or failure, of local conditions 

as they affect the farmer, etc. A report of the completed survey of 
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Tompkins county is soon to be published, and the department hopes 

before the year is over to complete the survey of Livingston county. Two 

bulletins, numbers 271 and 280 in the series of Agricultural Experiment 

Station Bulletins (printed as a part of this report), were issued by the 

department during the year, one on “ The Incomes of 178 New York 

Farms” containing valuable information as to income from actual invest- 

ments in certain representative farms through the State, the other on 

“ Pastures in New York,” of which the edition was exhausted in less 

than a month after it was issued. The department has also carried on 

correspondence with farmers, has conducted cooperative tests, and has 

done work at institutes and on the farm trains sent out by the College. 

II. Department of Farm Practice. 

(a) As students are advised and expected to get practical farm experi- 

ence before entering College or during vacation periods, and as Uni- 
versity credit is not given for work done on the College farms under 

the direction of this department, the registration of regular students 
is never, of course, large. In the Winter Course in General Agriculture 

in 1910, however, there were enrolled 158 students. 
(b) In connection with the regular farm work investigations have 

been continued along the lines indicated in previous reports. In addition 

investigation was begun this year along a new line, that of testing the 

relative efficiency of different ways of manuring land and of different 

times of plowing. 
(c) The department has conducted cooperative experiments along 

lines parallel to the investigations carried on at the University farms, 

and has handled a large amount of correspondence with the farmers of 
the State. 

III. Department of Experimental Plant-Breeding. 

(a) Instruction was given this year to 92 undergraduates (as com- 
pared with 64 last year) and to 19 graduate students (as compared with 
15 last year). 

(b) Supported by Federal funds appropriated under the Hatch and 
Adams Acts for the maintenance of the Experiment Station, this depart- 

ment has continued its extensive and important investigations along the 
lines, first, of producing improved varieties of timothy, corn, oats, wheat, 

sotatoes, etc., and secondly, of extending the knowledge of such funda- 

mental laws of breeding as those of variation, inheritance, selection, 

mutation, correlation, etc. It is impossible to overemphasize the value 

and importance of research and investigation along such lines. Definite 
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results may come only after years of laborious, patient toil, involving 

perhaps thousands of tests in the working out of one idea: yet in that 

Way progress lies. 

(c) Correspondence, lectures before farmers, and exhibits at fairs 

are among the forms of extension work carried on by this department, 

as by others. The department was instrumental, also, in the organiza- 

tion of the New York Plant Breeders’ Association, the object of which 

is to bring together seedsmen, farmers, and horticulturists of the State 

who are interested in originating, improving, and disseminating varieties 

of farm and horticultural crops. 

IV. Department of Plant Physiology. 

(a) Lack of room has compelled this department to limit registration 
in some of its courses and to turn many applicants away. In the first 

term there were registered in the department 100 students, of whom 27 

were engaged in research; in the second term there were registered 91 

students, of whom 26 were engaged in research. 

(b) Gratifying progress has been made during the year in the research 

studies of the department concerned with plant nutrition, the fixation of 

nitrogen by fungi, the gum diseases of drupaceous and citrus fruits, the 

relation of plants to toxic agents, tannin fermentation, the physiological 

characters of bacteria, etc.; and results of several of these studies are 

now ready for publication. It is not so gratifying to note that because 
of lack of funds, as well as of greenhouse space, it has been found neces- 

sary to discontinue for a time the observations begun last year on the 

influence of environment upon plant growth. Some of the needs of this 
department will doubtless be relieved by the increase of the maintenance 

appropriation for the year 1910-11 and the completion of the new green- 

houses, but it is to be hoped that the near future will bring even further 

provision for the work contemplated. 

(c) There have been no funds available for extension work outside of 

the considerable amount of correspondence required in answering inquiries 

from the farmers of the State. 

V. Department of Plant Pathology. 

(a) In this department also it has been necessary because of lack of 
room and equipment to turn away a number of students who applied 

for instruction. The department no longer has facilities to provide for 

training all the students who desire to specialize in its work, aside from 

the greater number who desire general and elementary instruction in 

this important subject of plant diseases. The number of students reg- 

istered was over 200, of whom about 50 were in the Winter Course. 
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(b) Satisfactory progress has been made in the investigations de- 
scribed last year into the diseases of grapes, beans, ginseng, peaches, 

apples, plums, etc., and in the further study of lime-sulfur as a fungi- 

cide. Although none of these investigations has been completed, much 

valuable data have been gathered, some of the results have been published, 

and other bulletins and reports are now ready for the printer. Most of 

the work of this department is done in cooperation with growers and 

commercial firms, and the industrial fellowship plan, described elsewhere 

at more length, has proved most satisfactory and effective. It is a 

high tribute to the work of this department that during the year funds 

have been provided by individuals and companies for the establishment 

of seven new fellowships. The department now finds itself unable to 

meet the demand for these fellowships, partly because of lack of good 

men and partly because the maintenance funds of the department are 

not large enough to provide for the equipment of the necessary field 
laboratories. The fellowships established during the year have made 

possible the beginnings of investigations into the use of sulfur and its 

compounds as fungicides; the heart rots of forest, shade, and fruit trees; 

the effect of cement dust on fruit, foliage, etc.; the diseases and insect 

pests of fruit and fruit trees and methods of their control; and the 

diseases and improvement of potatoes and other field crops. 

(c) The conduct of investigations at nine field laboratories, the holding 

of five demonstration field meetings, the direction of many cooperative 

experiments, the preparation of exhibits for fruit-growers’ meetings, the 

writing of over 4,000 letters, the sending out of circular letters and of 

articles for newspapers in regard to certain plant diseases, are all features 

of the extension work of this department. The possibilities and oppor- 

tunities for service are limited and restricted only by the lack of funds. 

VI. Department of Soil Technology. 

(a) The nine courses offered by the department this year were taken 
by a total of 227 persons, of whom 12 were graduate students. 

(b) Research has been actively carried on and some of the results 

published in scientific magazines and in two bulletins in the Experiment 
Station series. Certain results obtained from the investigations con- 

ducted by the department have a very practical bearing. For example, 

it has been demonstrated that the growth of a legume with a non-legume 

gives the latter a greater protein content than when it is grown alone; 

from the practical standpoint this is important because it suggests a 

method for increasing the protein of crops raised for stock food. Again, 

it was discovered that the amount of protein in alfalfa grown on a limed 
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soil is much greater than in alfalfa grown on soil in need of lime; in 
the experiments on the University farm this difference in protein ¢on- 

tent amounted to 88 pounds per ton of hay. Investigations involving 

the application of fertilizers at different stages of growth of corn and 
oats have demonstrated that under certain conditions and for certain 

crops the application of fertilizers after the crops are growing effects 
a substantial economy in the use of the fertilizer. 

(c) The extension activities of the department have embraced the 

following: The continuation of field experiments with fertilizers on 

muck soil in Orange county; the development of interest in drainage 

problems by means of the first annual convention of the State Drainage 
Association, an organization formed last year through the efforts of this 

department ; assistance to farmers in installing drainage systems on their 

farms; the publication and distribution of a circular on the “ Relation 

of Lime to Soil Improvement,” together with the beginning of an effective 

and wide-spread campaign to increase the use of lime for the improve- 

ment of the soil; the continuation, in cooperation with the United States 

Bureau of Soils, of the soil survey, covering within the year 870 square 

miles in Ontario and Monroe counties; correspondence and circular 

letters; lectures before meetings of farmers; examinations and reports 

on the value and utilization of farm lands; and educational exhibits and 

demonstrations at fairs as well as during Farmers’ Week at the College 

of Agriculture. 

VII. Department of Horticulture, 

(a) This department gave instruction during the year to 12 graduate 
students, 215 regular and special students, and 180 winter-course students. 

(b) Cooperative studies have been conducted by the division of flori- 

culture with the American Peony Society, the National Sweet Pea 

Society, and the American Gladiolus Society. Other flower crops under 

special observation have been the canna, dahlia, aster, and hollyhock. The 

division of olericulture has made special studies of lettuce, radish, and 

celery crops in the western part of the State and of cole crops in the 

eastern part of the State. In the division of pomology experiments have 

been made in cooperation with the Department of Entomology on the 

control of the red spider, work was continued on orchard surveys, and 

on fifty acres of University land set aside for pomological purposes 

there has been planned and partly planted a large orchard. 

(c) About 5,500 letters were sent out during the year in addition to 

bulletins and circulars. Members of the staff have spoken at many 

meetings in the State and have assisted with the farm train and with 

exhibits, 
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VII. Department of Entomology. 

(a) New courses in General Biology, Animal Parasites, and the Rela- 

tion of Insects to Disease were offered this year. The department gave 

instruction to 4o1 students. 

(b) Members of the department staff are preparing and publishing 

several text books. A text book on general biology has been published, 

and the demand for it has already made a second edition necessary. 
Other works in course of preparation are: A manual of the Arachnida 

of North America, a handbook of fruit insects, tables for the identifica- 

tion of the insects of the northeastern United States, and a text book 

on Insect Morphology. Studies have been made of the Snow-white 

Linden Moth, the Mallophaga infesting domestic fowls, the Cabbage 
Aphis, the Larch Case-bearer, Joint-worms infesting grains and grasses, 

the Red Bug of the apple, the Plum-leaf Miner, etc., and will form the 

basis for future publications of results. At the biological field station 
in the Cayuga Lake marshes investigations are being conducted in the 
biology of aquatic organisms, the food of fishes, etc. 

(c) Exhibits of insect pests at fairs and lectures before agricultural 

societies on entomological subjects have comprised the extension activities 
of the department. 

IX. Department of Dairy Industry. 

(a) In the thirteen regular courses offered by the department there 
were enrolled 298 students. The department also gave instruction to 

12 graduate students, and to 151 winter-course students. 
(b) The study of tests for moisture in butter was continued and the 

results published in Bulletin No. 281. Inspection of the milk supply of 

the city of Ithaca has been continued ; two years of this work has resulted 

in reducing the average germ content of Ithaca’s milk by two-thirds, 
besides affording valuable information for purposes of instruction and 
for later publication in bulletin form. Other investigations of the depart- 

ment have included a study of the factors affecting the efficiency of 
cream separators, experiments in different methods of making the Bab- 

cock test, and experimental work in the manufacture of Camembert 
cheese. 

(c) Members of the staff have given addresses during the year at 26 
gatherings of farmers, have accompanied department exhibits on farm 

trains and at eight county fairs as well as the State fair, and have 

answered a large number of inquiries from dairymen of this and other 
States, 
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X. Department of Animal Husbandry. 

(a) The department gave instruction during the year to 285 students, 

and during the winter months to 315 short-course students. 

(b) Further progress has been made during the year on the study of 

the relation of food standards to milk production. Cooperative investi- 

gations have been undertaken into the causes of apoplexy in lambs, and 

a bulletin on the subject is soon to appear. 
(c) A large part of the extension work of this department is the 

supervision of the records of production of cows and the regular inspec- 

tion of herds. The laborious and exacting nature of this work and its 

extent requires the service of 40 assistants in different parts of the State 

in addition to the regular members of the staff. 

XI. Department of Poultry Husbandry. 

(a) New courses have been offered this year with the idea of afford- 
ing opportunity for work in the department to students other than those 

desiring to specialize in poultry husbandry, to whom it had previously 

been necessary, on account of the lack of laboratory room, to limit regis- 

tration. Even with the better laboratory and equipment facilities now 

at the disposal of the department the increase in the number of students 
has greatly overcrowded the work. The number of applications received 
for the Winter Course of the current year is six times the number 

received last year, and lack of room has made it necessary in some cases 

to refuse admission. The congestion will be relieved only when the new 

building, appropriations for which were authorized at the last session 

of the Legislature, is erected and can be occupied. 
(b) The University has turned over fifty acres of land to the exclusive 

use of this department and a large part of the activities of the year 

have centered themselves upon the preparation and operation of a poultry 

farm. The amount of investigation has remained essentially the same 

as last year, and has resulted in several bulletins, three (Nos. 274, 277, 

and 282) having appeared during the year, one being now in press, and 
several others being in course of preparation. The time of one assistant 

professor, an accountant, and an assistant has been devoted almost 

entirely to the work of investigation, but many important projects are 
yet untouched for lack of funds and available space. 

(c) The amount of correspondence has steadily increased, the number 

of letters written this year amounting to 7,470. The growing demand 
for literature has exhausted the Reading Course lessons in poultry 

husbandry and five new lesson articles are being prepared for use this 

winter, Members of the staff have visited 144 places in the State during 
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the year, conducting exhibits, inspecting poultry farms, or giving lec- 

tures, addresses, and demonstrations. Among other important projects 

which await the efforts of the department whenever funds shall be avail-~ 

able are the conduct of a poultry survey of the State, the establishment 

and maintenance of cooperative farm laboratories, and the establish- 

ment and maintenance of a poultry breeding station. 

XII. Department of Farm Mechanics. 

(a) The total number of students receiving instruction in this depart; 
ment during the year was 394, as compared with 215 in 1908-09. 

Laboratory facilities are entirely inadequate. 

(b) The testing of spray nozzles has been continued at such times 

as the laboratory was vacant and the running of the engines would not 
cause too much inconvenience to other departments in the building. 

XIII. Department of Chemistry. 

(a) The department gave instruction during the year to 527 students, 

as compared with 420 in 1908-09, and 248 students in 1907-08. 
(b) Owing to the large enrollment of students and the amount of 

teaching required, the time of members of the staff for investigation has 
been limited. A study of the determination of the need of lime in soils 

has, however, been carried on with good results; and at the request of 

other departments of the College 504 chemical analyses have been made. 

(c) Analyses have been made as requested by farmers of the State, 

and members of the staff have attended and taken part in seven meet- 

ings and six fairs. 

XIV. Department of Rural Art. 

(a) Ten courses were offered by this department during the past 

year, besides a short course of six lectures on Rural Improvement, 

organized for the benefit of the winter-course students. Most of the 

teaching and drafting has been done as heretofore in the rooms of the 

College of Architecture of the University. An inspection trip to Boston 

and vicinity proved of great value in the work of instruction. 

(b) The course in the History of Gardening has necessitated con- 

siderable investigation, as no published book deals with this subject. 
Research is not ordinarily, however, a part of the work in rural art. 

(c) Many plans were made during the year for the improvement of 

rural school grounds and of farm properties, and advice was freely 

given as requested by farmers. If funds were available much impor- 

tant extension work could be carried on by this department in the creation 

of better surroundings about the schools and the homes in our rural 

communities. 
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XV. Department of Drawing. 

(a) The department gave instruction during the first term to 60 stu- 
dents, and during the second term to 35 students. The falling off in 

enrollment is due to the fact that freehand drawing, hitherto required, 
was this year made elective. The department continues to prepare 

illustrations for the College bulletins and leaflets. 

XVI. Department of Rural Economy. 

(a) The courses in this department are intended to deal with the 
general economic and social problems connected with agriculture. A 
new introductory course has been offered this year for first-year stu- 

dents, giving a general survey of the whole field; and it is proposed to 

offer next year a course in Conservation. 
(b) A study of crop production in the United States has been begun. 
(c) Letters have been written in answer to inquiries, many of these 

having to do with cooperative enterprises in agriculture. 

XVII. Department of Home Economics. 

(a) New courses on the home, foods, and house planning were offered 
to students specializing in the work of the department, and a general 
course on home economics for those women desiring only a survey of 

the field. Three courses were also offered to students in the winter 

courses. 
(b) Experiments were made on the cooking qualities, waste, and flavor 

of various grades of quinces; on the effect of temperature on bread; 

on the comparative efficiency, economy, and value of some of the new 

labor-saving devices (such as ironing machines and vacuum cleaners) 

as compared with hand labor; and on the cost of home products (such as 

canned goods, bread, and the like) as compared with market products. 

(c) Through the bulletins in the Reading Course for Farmers’ Wives 
the department has come into touch during the year with over 15,000 
women. These bulletins are used as the basis of study in 42 clubs, organ- 

ized by the department, with a membership of between 12 and 150 each. 

Members of the department have given 120 addresses during the year, 

some before such organizations, others at grange meetings and farmers’ 

institutes. The Housekeepers’ Conference, organized in connection with 
Farmers’ Week at the College, is proving an excellent means of affiliation 

between the College interests and the women of the State. 
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XVIII. Department of Extension Teaching. 

(a) The course given by this department has for its aim the training 

of students in the public discussion of the problems of agriculture. 

Students are familiarized with parliamentary procedure, and by means 

of lectures, individual training and instruction, and practice in the class- 

room, learn to present in writing and in public speech their thoughts and 

ideas about those problems of the farmer and the relation of agriculture 

to the welfare of State and nation in which they have a vital interest. 

New and added impetus has been given the work through the establish- 

ment by Mr. Eastman of an annual prize of $100 for the winner of the 
public speaking stage of the College. 

(c) The extension activities of this department in conjunction with 

other departments bring the College and its officers into contact with 

vast numbers of farmers throughout the State, and are an essential and 

very important part of the work of the College. The report of the 

department shows that through Farmers’ Week, through the running of 

farm trains in cooperation with railroads, through extension lectures 

by members of all departments, exhibits at fairs, cooperative experi- 

ments, and field demonstrations, through the lectures and personal con- 

ferences of the special field agent, and through the distribution from the 

mailing office of circulars, bulletins, and the like, the College has carried 
new ideas, instruction, and the results of its investigations directly to 
nearly 200,000 individuals and indirectly to countless other thousands 

through all the length and breadth of this State and country. 

XIX. Department of Rural School Education, 

(c) The extension work of this department, which aims to keep the 
most advanced ideas relating to agriculture before the teachers of 

‘rural schools throughout the State, is now as well organized as the 

available funds will permit. The Cornell Rural School Leaflet, pub- 
lished each month during the College year, places in the hands of over 

70,000 teachers and pupils materials for class-room work in agriculture, 

prepared by experts in scientific farming, and presented by one who 

knows the public schools of New York State and who is assisted by interest 

and help from the State Education Department and from school com- 

missioners, teachers, and pupils all over the State. Here is the founda- 

tion and the beginning of a great work for the development of agricul- 
tural education in the secondary and elementary schools of the State, but 

more funds are needed to strengthen its efficiency and enlarge its scope. 
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XX. Home Nature-Study Course. 

(a) Twenty-two students were registered in the two courses offered 
at the University for the training of nature-study teachers. 

(c) Four numbers of the Home Nature-Study Course, aggregating 
120 pages and containing 4o lessons, have been issued during the year. 
Editions of 6,000 copies have been sent to 1,600 pupils in training classes 

in the high schools of the state, 3,300 teachers in schools of the State, 

450 libraries, and to other persons and institutions. 

From this summary it is evident that the activities of the College 
continue to increase along each of the three well-marked lines of instruc- 
tion to students, of extension work among the farmers of the State, and 

of investigation and research that the bounds of our agricultural knowl- 

edge may be extended. Increasingly it is borne in upon us that the 

sphere of influence of this College and the services it may render to 
the people of the State and nation are limited only by the amount of 

funds available. 
The field in which the College works has no boundaries that can yet 

be clearly discerned; it is a field of vast and fundamental importance to 
the future support and welfare of millions of human lives. The num- 

bers of students continue to expand by leaps and bounds. Nor is this 

all; to the farmers of the State who cannot come to the College for 
instruction the College must use every effort to bring the results of 

advanced scientific research and the applications of newly-discovered 
truths. The goal is an enlargement of agricultural knowledge, a better 

education for farmers, and scientific method applied to the organization 

of their industries. We are not engaged merely in developing an insti- 
tution, but in developing the internal resources of this vast Empire 
State and conserving the welfare of its people. Such is the cause for 
which we ask that the Legislature grant large and liberal appropriations. 

And the cause is one of such vital importance and the work hitherto 
accomplished so fruitful that there is no exaggeration in the promise of 
manifold returns upon all funds that may be so invested by the State. 

Respectfully submitted, 

JACOB GOULD SCHURMAN, 

President of Cornell University. 
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Statement of expenditures, fiscal year 1g0Q—1910, under State appro- 
priation for the promotion of agricultural knowledge throughout the 

State and for the maintenance, equipment, and necessary material to 

conduct the New York State College of Agriculture. 

To September 30, 1910 
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REPORT OF THE ACTING DIRECTOR. 

To the President of Cornell University: 

Sir.— I have the honor to submit herewith a report of the work of the 

New York State College of Agriculture for the fiscal year ended Sep- 
tember 30, 1910. This report includes statements from the heads of 

the various departments and copies of all Experiment Station bulletins, 

circulars, Farmers’ Reading Course bulletins, Farmers’ Wives’ Reading 

Course bulletins, Rural School Leaflets, and Home Nature-Study Course 
bulletins, issued from the College during the year. 

INCREASE IN STUDENTS. 

The opening of the College year brought to the already crowded 
institution a large increase in the number of students. The number of 

students attending the College of Agriculture has increased very rapidly 

in recent years. During the first twenty years, from 1868 to 1887, the 

total number of students in any year did not exceed fifty. In the year 

1892-93 the Short Winter Course was added, and the total number of 

students reached 103. There followed a gradual increase until in the 

year 1903-04 the total registration reached 296. In the spring of the 

year 1904 the College became a State institution, and an appropriation 

was granted for the erection of buildings. As a result the registration 

for the succeeding year, 1904-05, advanced to 418. From that time 

Number of Students 

~ 

Ee g = ~ fe é 
By School Years. 

“Chart Showing Increase in Attendance From Year 1876-7 to 1909-10.” 

[27] 
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the increase has been constant, and in the five-year period since, the 
registration has more than doubled, being this year a total of 968 students 

in all grades. This increase is shown graphically in the chart on pre- 

ceding page. | 
The registration of various grades of students since the College became 

a State institution is shown in the following table: 

Registration of Students for Last Six Years. 

Post- Winter 
Regulars Specials Graduates Course Totals 

TGOASOS. Coney ss 6 et 98 go 31 199 418 

EGOS OO) cchinss te ate tye ss 129 95 40 253 517 

DIOGO. eel sshahere este 145 124 36 244 549 

TWH 7 OO ce. owes miele ate 'e 209 138 43 270 660 

EAA) cvs osteo» 272 144 58 364 838 

KPT safe lee ose 6 419 120 58 371 968 

The registration of winter-course students in 1909-10 would have been 
considerably larger had it not been found necessary to limit the regis- 

tration. 
PROVISION MADE FOR NEW BUILDINGS. 

This rapid increase in the number of students and the crowded con- 
dition of the institution, which in some instances prevented the giving 
of proper laboratory instruction, led to a careful consideration early in 

the year of means for extending the College facilities. Under the direc- 
tion of the Board of Trustees, the building needs of the College of 
Agriculture were carefully studied and a general plan made covering 

the anticipated development in the next ten years. This plan was pub- 

lished and presented to the Legislature for their guidance in providing 

for the extension of the College.* An act passed the Legislature and 
was signed by Governor Hughes June 18, 1910, authorizing the trustees 

to begin the extension of the College in accordance with the plans sub- 

mitted by contracting for the erection of three of the buildings, namely, 

a poultry husbandry building to cost $90,000, a general class-room and 

laboratory building with auditorium to cost $113,000 and a home eco- 

nomics building to cost $154,000. This act carried an appropriation of 

$200,000 to begin the construction of these buildings. 

INCREASED FACILITIES NECESSARY. 

These buildings when completed will add greatly to the facilities of the 
College and will relieve the crowded condition in several of the most 

congested departments of the College. It should be clearly understood, 

* Needs of The New York State Colleges at Cornell University. January, 1910. 
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however, that even with these new buildings when completed the relief 

will be scarcely noticeable as the increase in students that will take place 
before these buildings can be erected will alone necessitate this additional 

space. 
I desire to emphasize the fact which Dean Bailey has often stated, that 

we are just beginning the building of a College of Agriculture, not com- 
pleting one. Agricultural interest in this State is not waning but is just 
awakening after a long-continued period of quiescence and inactivity. 
Those most closely in touch with the agricultural situation in the State 

are surprised at the extent of this awakened interest. This increased 
activity, which is a direct result of the economic conditions, is not likely 

to grow less but in all’ probability will greatly increase in the near 
future. The “back to the farm” movement is a natural and necessary 
reaction against too extensive commercialism and is a movement likely 

to increase greatly in the next decade. 
Our people are just beginning to realize the advantage and value of 

special agricultural education. The work which has been done by the 
agricultural colleges and experiment stations up to the present time has 
been largely of a pioneer nature. These institutions have met with severe 
criticism and in many cases have had to endure the condemnation of 
farmers themselves, the constituency for which they were working. All 

this has passed. They have been severely tested and have not been found 

wanting. They have overcome prejudice and have gained the confidence 
of the farmers. Now farmers all over the country recognize the very 
great value of the agricultural college work, and this confidence is being 

markedly evidenced by the very rapid increase of students in attendance 

at the various agricultural colleges. The real, genuine value of an agri- 
cultural college training is thus just beginning to be recognized and the 
number of young men and women seeking such training will undoubtedly 

greatly increase in the near future. We cannot, therefore, expect a 
falling off in the percentage of student increases in the College of Agri- 
culture unless additional measures are taken to restrict the registration. 
It is thus clear that the needs of the College of Agriculture should be 

kept clearly before the people of the State and the institution built up 
on a broad and sound basis to serve the State’s agricultural interests. 

The beginning of the enlargement of the College facilities has been 
made in the provision for the three buildings above mentioned. Other 
buildings are just as greatly needed, and provision for the erection of 
the most urgently needed ones should be made at the earliest possible 

date. The following are particularly urgent: 
1. A central heating plant. The three new buildings which have been 

authorized by the Legislature, namely, the poultry building, home eco- 
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nomics building, and class-room, laboratory and auditorium building, 
when completed will each have to be provided with separate heating plants 
unless a centralized plant is maintained. The present college buildings are 

heated by an already overtaxed system located in the basement of the 

main building. The new greenhouses have. a separate system. It is 

clearly a matter of economy to provide now a central heating plant which 

will serve all of the buildings and render possible a more economical 

administration. Such a plant should be planned so that it may be 

expanded to serve such other buildings as in future may be erected for 

the College. 
2. The plant industry building, urgently requested last year, should 

be provided immediately or some other provision made, as the plant 

industry departments are now more crowded than any other part of the 

College service. These departments, including Farm Crops, Farm Man- 

agement, Farm Practice, Soil Technology, Plant Physiology, Plant 

Pathology, and Plant-Breeding, are now housed in the west wing of the 

agricultural group. It is very urgent that provision be made to relieve 

this congested condition. 

3. The new greenhouse laboratories, which were completed this year, 

owing to the reduction of the appropriation requested for them are too 

small to meet the requirements of the College work, and it has been 

necessary to repair and retain the old range of houses. These old houses 

are so old as to be very unserviceable and will soon have to be abandoned. 

The maintenance of separate plants is furthermore costly and a great 

loss of time to students and faculty. Provision should be made to extend 

the new houses so that the old range may be abandoned. 

4. Animal husbandry buildings. The importance of extending the 

facilities of our Animal Husbandry department was especially urged by 

Director Bailey in his report last year. Animal Husbandry is one of the 

largest and most important agricultural interests in the State and the 

facilities for this part of College work are meagre and totally inade- 
quate. It is necessary that new laboratories, barns, and equipment be 

provided before the students of various animal husbandry subjects can 

be given proper instruction. The old barns to the north of the present 

College buildings will doubtless soon have to be removed to make room 

for the expansion of the campus area available for buildings for instruc- 

tion purposes. While this barn is very old and out of repair and totally 

unfitted for use as a College barn where instruction must be given, never- 
theless it is large and is in constant use, It cannot be removed until other 

barns are erected to take its place. 
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AN OVERWORKED FACULTY. 

Work is a necessity and a pleasure, but overwork is not only dangerous 
to the health of the individual but to the quality of the work turned out. 

The faculty of this College is greatly overworked, and the condition 

appeals to me as serious and demanding immediate relief. The increase 

in students, the increased demand for extension work, and the increasing 

demand for new investigations and bulletins, has served to enlarge the 

amount of work demanded far more rapidly than the funds available for 

maintenance have allowed the staff to be increased. The increased cost 

of living and the great demand for agricultural investigators and teachers 

have necessitated a very general advance in salaries. Our salaries are 

not yet equal to those paid in some other similar institutions and are 

very greatly below the salaries paid to men of similar training and ability 

in commercial pursuits. Educational institutions in general do not come 

into competition with commercial institutions, but the work in the colleges 

of agriculture is so closely related to the various practical fields of agri- 

culture that the men in these institutions are continuously in demand for 

practical positions. Three men now employed as teachers in the College 

of Agriculture have this year been offered and have refused positions in 

private business, and have remained in the College of Agriculture in each 

case at a loss of $1,000 or more a year in salary. No educational institu- 

tion can hope to compete in salaries with commercial institutions, but 

nevertheless it is necessary to meet these conditions as far as possible. 

The demand for investigators and teachers in other institutions is so 
great that it is a continuous fight to keep a faculty together, and the 

nature of the service demands long-continued tenure of office to secure 

the best results. New men from other institutions require at least two 

to four years to learn New York conditions and reach their full 

efficiency. With a faculty of over 80 persons, composed largely of com- 

paratively young men growing in efficiency and reputation, it has been 

absolutely necessary to utilize a considerable part of the increases in 

our maintenance appropriation in increasing salaries in order to hold 

the men that it is necessary to retain in order to prevent serious interrup- 

tions in the work. Five men have left the service this year and in three 

cases men have been sought by other colleges so strenuously that we have 

had difficulty in retaining their services. Good men work. Work brings 

success and success engenders more work. In no other college of agri- 

culture, I believe we may safely assert, has a better or a more loyal 

faculty been brought together. To their loyalty, enthusiasm, and good 

work is due largely the success of the institution and the accumulating 

demands which now threaten to swamp them. The majority of the faculty 
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of this College are now required to hasten from one duty to another so 
rapidly that no time is allowed for undisturbed thought and study which 
is so necessary in the proper conduct of college work. The correspond- 

ence alone handled by the heads of each of our important departments is 

sufficient to occupy as many hours as is usually required of a university 

professor, and this is considered but an incidental part of their work. 
The hours of teaching required of each man are fully equal to the time 

ordinarily required of any professor. Aside from this, extension lectures 

over the State, at granges, farm picnics, agricultural association meetings, 

and on farm trains, are required and are a necessity. Still further, 

educational exhibits must be prepared for the State and various county 

fairs, and there is an increasing and insistent demand for such work, 

which is a legitimate and important part of the service expected of the 
College. 

In addition to the above work, each department in the College is ex- 

pected to conduct experiments intended to increase our knowledge and 

to have fresh, up-to-date information to impart to the farmers and 

students through lectures and publications. No professor can be a good 

teacher who is not at the same time an experimenter. Yet how can men 

charged with the numerous other duties required of our professors find 
time for research work? 

Certainly no group of men in any institution are striving more loyally 

to meet the requirements demanded of them, but I believe it to be abso- 

lutely impossible for the departments to do the work now forced upon 
them and do it as it should be done unless the staff is greatly increased. 

This College of Agriculture has achieved an enviable reputation among 

the agricultural colleges of the United States for its high standards and_ 
efficient work. It is highly important that this reputation be maintained 

and strengthened. The State College of Agriculture of the Empire State 
of New York should never be satisfied to occupy an inferior rank. No 

citizen of the State would be satisfied with a second-class institution to 

represent one of its primary industries. It is therefore necessary that 

our faculty be increased proportionately to the increase in the amount of 

work demanded. Either this must soon be done or the grade of work 

in the College will be seriously impaired. 

EXTENSION WORK. 
No part of the service of the College of Agriculture has attracted more 

attention or is more important than the extension work. The active inter- 
est which has recently been aroused in New York agriculture, necessitates 

greater activity in this department of the College work. For many years 
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New York was the foremost agricultural State, but it has gradually fallen 
to fourth place in rank among the States. Now again there is evident a 
general awakening of interest among farmers and the State is beginning 
to move forward again. Agricultural lands are rising in value. The 

poorer and waste lands must be brought into productive condition. To 
develop the agriculture of the State the land must be worked by trained 

men. For the agriculture of the State to be effective in any large way by 
the young men receiving training in the regular college work will require 

a decade or longer, and while this is a short period in the life of the 

State it is too long a period to fulfill the requirements of the present 
generation. One of the most pressing needs is to spread the knowledge 
of improved agricultural methods broadcast among the farmers of the 
State. Only a very few of the older generation of farmers will come to 

the College or to any of the schools of agriculture to receive instruction 

and the instruction must, therefore, be carried to these farmers on their 

farms. 
The extension work has always been an important feature of the 

activities of the College. The Farmers’ Reading Course and the Farmers’ 
Wives Reading Course have attracted more attention during the past 
year than ever before. This method of reaching the people is capable of 

great extension. It is very effective, as supplementing the bulletins by 

correspondence carries the lesson home in a personal and effective way. 
It is possible that the pushing of these reading courses more in accordance 
with the methods followed by commercial correspondence schools will 

vitalize and improve the efficiency of this part of the work. 
The educational exhibits made by the College at the State Fair and at 

several county fairs last summer attracted much attention and are doubt- 
less an efficient aid in carrying instruction to the people. 

Special railway farm trains have been utilized to considerable extent 
during the past year for lectures and demonstrations. While the value 

of this method of instruction was at first questioned, the results of the 

year’s work indicate that much good may be accomplished by its use. 
The following special trains have been run during the year: 

1. A Fruit Special over the New York Central Railway in the north- 

western part of the State. Five days, December 6th to roth. Attendance, 
15,000. Special cars contained exhibits of fruit grown in New York in 
comparison with selected products from the irrigated fruit regions of 

Oregon, Washington, and Colorado. Demonstrations were made at every 

stop of the box-packing methods, control of diseases by spraying, and the 
like, accompanied by special lectures on improved orchard methods. 

2. A Farm Special over the Buffalo, Rochester & Pittsburg Railway. 

Three days, April 18th to 20th. Attendance, 4429. On this trip lectures 

2 
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and demonstrations were given on dairying, cow-testing, butter-making, 

poultry-raising, alfalfa-growing, improvement of pastures, and other 

important agricultural topics. A special poultry exhibit was arranged 

and presented in one car of this train. 

3. A Farm Special over the New York Central lines in northern and 

northeastern New York. Four days, May toth to 13th. Attendance, 

8000. Special lectures and demonstrations on dairying, pastures, forestry, 

etc., as above. 

4. A Farm Special over the Lehigh Valley Railway in central New 

York. Two days, May oth and 14th. Attendance, 1711. Special lectures 

and demonstrations as above. 
5. A Farm Special over the Ithaca-Auburn Short-line. One day, 

May 18th. Attendance, 887. Special lectures and demonstrations as 

above. 
The experience gained in the special train teaching indicates that espe- 

cially good results follow the demonstration and exhibit features. The 
outfitting of the trains at Ithaca enables the inclusion of illustrative 
animals, as cows, poultry, etc., and apparatus for demonstration. 

In so far as possible it has been the plan to run these trains in coopera- 

tion with the State Department of Agriculture and the agricultural schools 

of the sections traversed by the trains, and we are pleased to acknowledge 

the efficient aid furnished by the State Department of Agriculture, the 

State School of Agriculture at St. Lawrence University, and by the State 

Forest, Fish and Game Commission. I desire in this connection to call 

special attention to the service to the State and to this institution which 
the various cooperating railways have rendered. The train service in all 

cases has been furnished free of expense to the State or the College, and 
this generous, public-spirited policy on the part of the railways of the 

State is worthy of special commendation. 
The other features of the extension work, such as special lectures, co- 

operative experiments, Farmers’ Week, and the like, are being constantly 

extended, yet we are ever reminded that the work falls far short of what 

it should be and what is imperatively demanded to accomplish the results 
which the conditions require. More work should be done with individual 

farmers. Demonstrations on their own farms in spraying, growing 

alfalfa, renovating pastures, selecting and improving corn and potatoes, 

and the like, bring the lessons home to them. Numerous cooperative 
experiments of this nature should be arranged in various parts of the 

State for the benefit of the immediate communities. The College is 
earnestly endeavoring to enlarge its service to the State in this direction. 

The available funds, however, are insufficient to allow the work to be 

expanded to fully meet the obligations resting upon us, 
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INDUSTRIAL FELLOWSHIPS. 

A new method of cooperation with companies or individuals is being 

tested, which it is believed may prove of considerable service to the State 

and to the College and to the companies concerned. This plan is to facili- 

tate the investigation of agricultural problems which commercial firms 

are interested in having solved, by accepting from them the endowment 
of Industrial Fellowships in the College with sufficient funds to enable 

the employment of a specially prepared graduate student to undertake a 

thorough investigation of the problem as a principal part of his work for 

a higher University degree. 
Many bright young men are anxious to work for higher degrees. These 

Industrial Fellowships will give young men an opportunity to earn their 

support while working for their degrees. The fact that they are being 

paid to solve a certain problem will stimulate their work on this problem. 

The company endowing the fellowship is benefited by having a man of 
superior talent employed to solve a problem which is of special importance 

to it, and knows that the work is being conducted under the direct 

supervision of the experts of the College of Agriculture. Problems may 

be suggested for such Industrial Fellowships which are entirely unsatis- 
factory. To be satisfactory, a problem must be of such a nature that 

the University authorities are willing to accept it as a suitable subject 

for a major doctorate thesis. 

The following Industrial Fellowships in the College of Agriculture 

have been accepted by the University and are now in operation: 

Niagara Sprayer Company Fellowship, established by The Niagara 
Sprayer Co., Middleport, N. Y., July 31, 1909. For the investigation of 

the fungicidal value of lime-sulfur mixtures as applied to the control 

of diseases in plants. $1500 a year for two years. Held by Mr. Errett 

Wallace. 
The C. W. Stuart & Company Fellowship, established by C. W. Stuart 

& Co., Nurserymen of Newark, N. Y., November 4, 1909. For the investi- 

gation of the diseases of nursery stock, with special reference to fire 
blight and its control. $750 a year for two years. Held by Mr. V. B. 

Stewart. 
The Herman Frasch Fellowship, established by the Union Sulphur 

Company, New York City, April 20, 1910. For the investigation of the 
value of dry sulfur as a fungicide used on the plants or in the soil in 
the control of plant diseases. $3000 a year for four years. Held by 

C. N. Jensen and F. M. Blodgett. 
The John Davey Fellowship, established by The Davey Tree 

Expert Company, of Kent, Ohio, April 1, 1910. For the investigation 
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of the diseases of shade, forest, fruit, and ornamental trees, with special 
reference to the cause and nature of heart rots. $750 a year for two 
years. Held by W H. Rankin. 

The Department of Plant Pathology has been responsible for the 

arrangement of all of the Industrial Fellowships thus far established in 
the College of Agriculture. I wish to call your attention to the very 
liberal endowments made in several instances. 

Respectfully submitted, 

H. J. WEBBER, 

Acting Director New York State College of Agriculture. 



DEPARTMENT OF FARM MANAGEMENT AND FARM CROPS. 

TEACHING, 

During the past year, 98 students have been registered in Farm Crops 
courses and 77 in Farm Management courses. There were 11 graduate 
students. A total of 828 hours of instruction were given (hours of credit 
multiplied by number of students). 

The greatest need of the teaching work is land for growing crops for 

teaching purposes. A farm is also needed for the teaching of Farm 
Management. Such a farm would need to be free from all unnecessary 
restrictions in order that it might be most useful. 

INVESTIGATION. 

The chief line of research work is the agricultural survey. Research 
is also being conducted on hay production, on pasture management, and on 

corn and potato production. 

EXTENSION, 

A large part of the funds of this department, aside from salaries of 
the faculty, were used in extension work, divided about equally between 

survey work and other forms of extension work, answering farmers’ 
letters, conducting cooperative experiments, and the like. 

All of the research work in this department is of such a nature that 

it is also extension work. The agricultural survey of Tompkins county 

is completed and is nearly ready for publication. It is hoped that the 
work in Livingston county may be prepared for publication this year. 

This sort of work is of great value in the study of farm management. 

It shows very strikingly why some farmers make money and why some 

do not. Contrary to popular opinion, a large number of the factors that 

control success are beyond the power of the individual to remedy. It is 

hoped that this work may be greatly extended so as to study conditions in 
other parts of the State. One city has indicated its willingness to pay 
half of the expense of such a study in its region whenever we have funds 

available to pay the other half. The value of such work can be judged 

by examining the bulletin that is soon to be issued on the subject, 

[37] 



38 DEPARTMENT OF FARM MANAGEMENT. 

The study of New York pastures has been pushed as rapidly as funds 
would allow. A first bulletin on the subject was issued during the year. 
The supply of this bulletin was exhausted in less than a month after it 

was issued, 

Another bulletin issued during the year was entitled “ The Incomes of 
178 New York Farms.” 

Work on the study of the corn varieties that have been developed by 
New York farmers has been continued. Cooperative tests of such 

varieties have been conducted at six places in the State during the past 
two years. he 

Studies of the production of timothy hay were continued, and coopera- 
tive tests of potatoes were begun. These enterprises, together with work 

at institutions, on farm trains, and answers to farmers’ letters, were the 

chief kinds of extension work, 
A new type of correspondence has developed rapidly during the past 

year in the answering of letters from persons who desire to locate on 

New York farms. Many letters from farmers in other States have been 

answered. 
Another kind of work the demand for which has been rapidly increasing 

is farm management extension work. Many persons are seeking advice 

on the organization and management of farms. It would be desirable if 
one man in this department could devote his entire time to this work. 

Such work is much more than individual help, as every successful farm 

has an influence on the community. 

G. F. WARREN, 

Professor of Farm Management and Farm Crops. 



DEPARTMENT OF FARM PRACTICE. 

TEACHING. 

The number of students registered in Farm Practice during the past 
year was 12. The average number of hours spent in such instruction, 

during the period it was being given, was 54 hours per week. Students 

are advised to get practical farm experience before entering College or 

during vacation periods and not to depend on the small amount of time 

which they can spare from their regular University work for this practice. 

There was a total registration in the Winter Course in General Agri- 

culture of 158— an increase of eight over the 1908-og Winter Course. 
The work was conducted under practically the same conditions as to lack 

of space for afternoon work as in the preceding winter, and with similar 
results. 

We are looking forward to the time when there will be room to develop 
the afternoon work in a much more satisfactory manner. 

INVESTIGATION. 

Each of the five lines of investigation mentioned in the previous report 
have been continued, and are likely to be in progress for several years. 

This arises from the nature of the work — several seasons being required 

before conclusions can be reached. 

This year we undertook a sixth line of investigation: a test of the 

relative efficiency of different ways of manuring land, and different times 
of plowing. 

EXTENSION. 

It was decided to limit the cooperative experiments to lines parallel 

to the investigations under way in this department and to give more 

detailed attention to the work undertaken. Ten farmers took up a com- 

parison of the cost of producing dry matter in root and silage crops. 

Eighteen special problem visits have been made. The department has 

had a representative at eight fairs. The correspondence of the depart- 

ment has amounted to about 2,250 letters during the year, in addition 

to several hundred answers to questions that are returned to the public 
office for mailing. 

[39] 
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FARM OPERATIONS. 

The following statement gives a number of activities that have engaged 
the attention of the Department of Farm Practice during the past year: 

1. We have installed 1,032.5 rods of farm drains, besides some odd 
drainage jobs about the new barn and in the athletic field. 

2. We have erected 290 rods of new farm fence and repaired a lot of 

old fence. As fast as circumstances will permit we are clearing away 

the stones from the old hedgerows that have been removed. There is still 

much of this work to do. 

3. During the year we have secured in the city and hauled to the College 
farm 926 loads of manure, and have produced at the College barns 989 

loads. 

4. The areas devoted to crops on the College farm and on rented land 

are approximately as follows: 

Acres. Acres, 

CEO rie er aiorth et ate estnctenaes oie 48 Mangels..:cn.4en eee 3 
AB) AIS ian osvns Abe. here, hoge, hacete 28 Carrots, rutabagas, and 

eds) atid OatSwes ase... 6 cabbages:.....se.aee 1% 

Neat saad Mee 25 Soy’ beats 52. ase I 
RVG a Means aries Mag tsttes har eae 31 Buckwheat... s..-eime 40 

OLATDESh teenie Pranic 5 teice 3 (Part for green manure). 

5. The crops produced (so far as they can be reported on at this 

date) are about as follows: 

Tons Bush 

EN Ri eUb Wi) oh genie eee 23% Rye 3... .5 cna de 714 
Green alfalfa (in silo). 100 Wheat (on rented land). 152 

Timothy and mixed hay 116 Wheat on C. U, tama 
Glavervhay <i. )cs wha ss 60 not threshed, 

Wormasilage Voss s es se 240 Other crops not har- 
vested. 

J. L. STONE: 

Professor of Farm Practice. 



DEPARTMENT OF PLANT-BREEDING. 

The experimental and teaching divisions of the Department of Plant- 
Breeding have been more segregated during the past year than formerly, 

and for the sake of convenience and clearness we submit the report of 

each separately. 
TEACHING. 

Two years ago a teaching division was established as a branch of the 
Experimental Department of Plant-Breeding in response to a demand 

from students for instructions in plant-breeding. This demand is 

evidenced by the fact that 37 students took the courses the first term and 

27 the second term. During the past year, instruction was given to 59 
students the first term and 33 students the second term. The total 

number of University hours in undergraduate courses given by this divi- 

sion was 276. 
In conjunction with the experimental division, the teaching division has 

given instruction to 19 graduate students classified as follows: Ph.D. 
(Major) 4; Ph.D. (Minor) 6; M.S.A. (Major) 3; M.S. A. (Minor) 

4; Special (Graduate) 2. The University hours thus represented are 
equal to 205, making a total number of hours for both graduate and 

undergraduate courses of 481. 
The graduate students are graduates from the following institutions: 

Cornell University, New Hampshire College, Barnard College, University 

of Illinois, Indiana University, Hobart College, Virginia Polytechnic 

Institute, Washburn College, Michigan Agricultural College, Utah Agri- 
cultural College, Massachusetts Agricultural College, lowa State College, 

Illinois Wesleyan University, Elmira College, Clemson Agricultural Col- 
lege, Oregon Agricultural College, North Dakota Agricultural College, 

University of Michigan, University of Florida. 

Table Showing Number of Graduate and Undergraduate Students in 
Plant-Breeding and Number of University Hours Taught During the 

Past Two Years. 

1908-09. 1909-10. 
No. or STUDENTS No. of STUDENTS 

REGISTERED. University REGISTERED. University 

ours. |) pours, 

1st term. | 2d term. 1st term. | 2d term. 

Undergraduate courses. . 37 27 192 59 33 276 
Graduate courses....... 15 15 195 19 19 205 

Total university hours. 387 481 

[41] 
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Courses. The following courses were offered to graduate and under- 

graduate students: ; 

Graduate courses.— Research (5). Problems in plant-breeding, hered- 

ity, and general evolutionary topics. 

Seminar (6). A seminar for the discussion of fundamental problems 

of plant-breeding, heredity, and general evolution, methods of breeding, 

etc. 

Undergraduate courses.— Plant-breeding (1). This course will under- 

take a careful consideration of the principles and practice of plant-breed- 

ing with reference to variation, selection, and hybridization, as factors 

in the amelioration of cultivated plants. Special consideration will be 

given to the methods and results of present-day plant-breeders. 

Advanced plant-breeding (2). A critical study of the principles under- 
lying breeding: variation, transmission and fixation of characters, corre- 

lation, biometry ; theories of the mechanism of heredity. 
Beside teaching the above courses this division has cooperated with 

the Department of Plant Pathology and the Division of Pomology of the 
Department of Horticulture, by giving some lectures and demonstrations 

on topics of mutual interest. 
Equipment.— This division has no classroom, laboratory, nor green- 

house of its own and was forced to use those of other departments. 

Necessary apparatus is being purchased gradually, as funds will allow. 

INVESTIGATION. 

All of the investigations of this division are being done in conjunction 

with the experimental division (see report of Experimental Division). 

EXTENSION. 

This work may be grouped as follows: 

1. Correspondence.— The correspondence, which is increasing yearly in 

amount, is carried on in conjunction with the experimental division, Not 

a little time is spent in answering questions from farmers in this and 
other States and in giving directions on methods of breeding plants. 

2. Lectures.— Many lectures have been given to farmers’ organizations 
of various kinds throughout the year. The only limit to the number 

has been the lack of time on the part of the instructors because of duties 

in the classroom and laboratory. Practical talks at agricultural fairs 

have also been given. 
3. Winter Course—No regular winter-course work has yet been 

scheduled for this department. Several talks have been given, however, 

to winter-course students in conjunction with the other classes. 
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4. Organizations — This department was instrumental in the organiza- 

tion of the New York Plant Breeders’ Association. The object of the 
association is to bring together seedsmen, practical farmers, and horti- 

culturists who are interested in organizing, improving, and disseminating 

varieties of farm and horticultural crops. The department’s connection 

with this association is a good means for the dissemination of knowledge 

of the improvement of plants. 
5. Fellowship — A fellowship has been placed at the disposal of the 

Departments of Plant Pathology and Plant-Breeding by the Chemung 

County Agricultural Association and Chemung Valley Fruit Growers’ As- 
sociation, the school boards of Elmira Heights and Horseheads cooperat- 

ing. The fellowship provides for both research work and extension teach- 
ing. Mr. I. C. Jagger has been appointed fellow, and although he conducts 
a field laboratory on the Chemung County Fair Grounds for the purpose 

of investigations in Plant Pathology and Plant-Breeding, yet much of his 

time is consumed with work of a propaganda nature. Methods of breed- 

ing potatoes, corn, wheat, etc., are being demonstrated before the people 

of that region in a convincing manner, 
6. Educational exhibits— This division, in cooperation with the ex- 

perimental division of the department, has prepared exhibits for several 

fairs, including the New York State Fair. It has also shown educational 
exhibits on various other occasions, such as Farmers’ Week. 

7. Literature-— Several papers on the breeding of plants have been 

written during the year, notably a series in the Rural School Leaflets 

on the breeding of corn. 

PLANS AND RECOMMENDATIONS. 

This division pians to enlarge its work of instruction, investigation, and 
extension as fast as funds will permit. The field of breeding New York 
State crops is almost untouched. Through the leadership of this depart- 
ment, this long-felt need should be rapidly satisfied. We can do this 

in two ways: by training students to be leaders in the work in the open 
country and by coming into direct touch with the country people our- 

selves. To do this we should have more assistants and more funds. A 
careful study of the varieties of New York State crops should be made 
with the object of improving the varieties already existing or of pro- 
ducing new and better ones. The production and use of good seed is 
one of the most important factors in obtaining satisfactory crops. In- 

vestigation and instruction in this line rightfully fall within the sphere 
of this department. It is hoped that proper facilities and means will be 
provided to meet this just demand from students and growers for better 

instruction in the production and ‘use of good seed, 
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The writer wishes to call attention to the fact that the most successful 
extension teaching which has been accomplished in the Western States 

has been plant-breeding work. The gospel of good seed has been one of 

the potent factors by which the western colleges of agriculture have 

come into contact with the farmers. Many special trains have been run 

to stimulate the production and use of good seed. 

We believe emphatically that the teaching force of this department 

should be increased and funds should be provided whereby such a line 

of extension teaching may be pushed in this State. This new department 
needs more room and more money with which it may be able to expand 

and occupy the important field which is before it. 

_ ARTHUR W. GILBERT, 

_ Assistant Professor of Plant-Breeding 

(In Charge of Teaching Division). 
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Experimental Division. 

INVESTIGATION. 

The support of this department is derived almost wholly from federal 
funds appropriated under the Hatch and Adams Acts for the mainte- 

nance of the Experiment Station, and the work of the department is 

therefore almost entirely limited to investigations of problems connected 

with plant-breeding. 
The department was organized in April, 1907, hence many of the 

experiments have not been under way long enough to warrant definite 

conclusions. Some of them, however, have developed far enough to 

give promise of valuable information. 

Timothy breeding experiments. The timothy breeding experiments 

conducted by Dr. H. J. Webber and Dr. C. F. Clark have been continued 

in a similar manner to that outlined in the last report of this department. 

Comparisons have been made between strains propagated vegetatively, 

by open-fertilized seed, and by self-fertilized seed. In many instances 
the self-fertilized seedlings show that they have transmitted their char- 

acters to a comparatively high degree when compared with the parent 

types or the clonal propagations. This fact is of very great importance 

to the timothy industry, since we know that many of these highly selected 

strains reproduce themselves, and since many of them are superior to 

the ordinary timothy we may expect to obtain some very high yielding 
strains from certain of these selections.. During the past year seed from 

some of the best selections was sown in isolated plats in the hope of 

obtaining enough pure seed to test out on a larger scale. These small 

plats were surrounded by rye to prevent cross-fertilization, hoping by 
this method to obtain strictly in-bred seed. Several strains were sown 

broadcast on small plats to test their high yielding and other desirable 
qualities when grown under ordinary conditions. 

Corn breeding experiments. Experiments in the selection of corn 

have been continued at three places, namely, at Ballston Lake with 

Funks’ Ninety Day, at Utica with Reid’s Yellow Dent, and at Aurora 

with Pride of the North; in addition one new experimental plat has 

been established at Bedford Hills with the Funks’ Ninety Day, As 

this latter variety is one of the larger, early varieties, it is desirable to 

determine to what extent it may be grown in this State. Since it has 

been grown at Ballston Lake, which is comparatively far north, it was 

thought advisable to take the variety farther south, hence the plat was 
located at Bedford Hills. 
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The object of these experiments is to produce an early, high-yielding 
strain from the different varieties which will be adapted to cultivation in 

the State, for either silage or seed purposes. The advance made so far 

gives promise of some good strains of dent corn suitable for New York 

conditions. It has been found that by selection some early, high-yielding 

strains have been obtained, some of which transmit these characters, 

showing the possibilities of greatly improving the existing varieties of 

corn. While the experiments have been under way only three years it 

is found that the corn is maturing much earlier than at the outset. 

Cereal breeding experiments—— The cereal breeding experiments are 

being conducted in cooperation with the Bureau of Plant Industry of 

the United States Department of Agriculture, and include the breeding 

of wheat and oats. 

Oat breeding experiments.— The testing of the hybrids and selections 
made by Professor J. B. Norton, of the Department of Agriculture, has 

been continued the past year. The test has now run through four 

seasons, having been begun in 1907. The yields of grain from the 
different varieties have been carefully determined each year and it is: 
now possible to draw some conclusions from the results. In some cases 

there is very little indication of the tendency to reproduce high yield, 

while in others this tendency seems to be very evident. Certain of these 

strains have given high yield throughout the period of testing and there- 
fore it seems that the varieties give good promise of being high yielders 

for New York conditions. There now remains, however, the testing of 

these strains in comparison with the standard varieties grown in New 

York. This test was begun the last year. The results, however, are 
not completed, so that nothing can now be stated regarding the value 

of these different strains. This test was made by testing out carefully 

in rod rows several well-known varieties together with the hybrids and 
selections. The rod rows were repeated a number of times in order to 
equalize the influence due to changes in soil conditions. 

Another interesting factor brought out in connection with the experi- 
ments is the greater yielding capacity of certain hybrids than any of the 
selected strains of standard varieties under trial. In 1907, the ten 
highest yielding hybrids averaged 14.3 ounces per row, while the ten 

highest yielding selections averaged only 12.2 ounces per row. In 1908, 
the ten highest yielding hybrids gave an average of 16.9 ounces per row 
and the ten highest yielding selections 12.5 ounces per row. In 1909, 

the ten highest yielding hybrids gave an average of 16.9 ounces per row 

and the ten highest yielding selections 12.8 ounces per row. The results 

for 1910 have not yet been determined, but it seems evident that certain 
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hybrid combinations give better yields than any of the straight selections 
of standard varieties under trial. The average yield for the three years 
is 16 ounces per row for the hybrids and 12.5 ounces per row for the 

selections. 
It is also interesting to note that the difference in yield is very slight 

when the yields of all hybrids and all selections are taken into considera- 

tion rather than simply the extremes or the highest yielding strains. In 
1907, the tests of all hybrids gave an average of only 9.8 ounces per row, 
equal to a yield of 49.19 bushels per acre, while the average of all straight 

selections gave a yield of 10.5 ounces per row, equal to a yield of 52.64 

bushels per acre. In 1908, the calculated average yield per acre of all 

hybrids was 56.2 bushels per acre and of all straight selections 48 bushels 

per acre. In 1909, the average yield of all hybrids was 6.73 ounces per 

row or 33.6 bushels per acre, while that of all straight selections was 

5.38 ounces per row or 26.9 bushels per acre. The three years’ results 

gave for the hybrids a calculated yield of 46.3 bushels per acre and for 

the selections 42.5 bushels per acre. The average for the three years 

shows that the hybrids gave a higher yield than the selections, yet the 

difference is not very striking and we are not justified in stating that all 
of the hybrids will continue to yield more than the selections. This will 

have to be determined by further tests. 

The data secured also furnish considerable evidence on the value 

of different classes of hybrids. It would seem that the most promising 

combination of those tested for New York conditions are Burtt crossed 

with Texas Rust Proof, Burtt crossed with Sixty Day, and Sixty Day 

crossed with Extra Early Burtt. These conclusions cannot be taken 

as absolute, as other combinations in oats than those tested might turn 

out more promising. 
The investigation to determine whether it is possible to produce a 

winter oat suitable for New York conditions is still under way. The 

results have advanced little in addition to what was stated in the last 

report of this department. Several individual selections of plants have 

been tested in the hope of obtaining some good strains which will with- 
stand the winter and give high yields. The main object of this investi- 
gation is to overcome low yield due to the fact that owing to the bad 
weather in spring many fields have to be seeded very late. Experience 
has shown that the late sowing of oats gives lower yields than earlier 
seeding. It is thought that if a winter variety can be obtained the 
seeding can be accomplished in the fall just the same as with winter 

wheat, and thus the late spring planting would not so materially affect 

the yields. 
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It is too early to make any predictions regarding this line of investiga- 

tion, but results so far certainly justify its continuance. The winter 

oats ripened about two weeks earlier than spring oats and are much 
freer from smut and rust. 

Wheat breeding experiments—— The wheat breeding experiments have 

been continued in much the same manner as outlined in the last report 
of this department, with the exception that there are not so many different 

varieties being grown. More selections of individual plants of some of 
the more standard varieties have been tested out to a greater extent. 

Several hundred individual plants from about a dozen standard varieties 
have been tested out in rod rows in order to get some comparison of 

yields between varieties and also between the different strains within 
the variety. 

These experiments have not been continued long enough to enable us to 

draw any conclusions. However, they have progressed far enough to 
show that there are certain strains from the different varieties which 

yield much more than other strains of the same variety. With this in 

mind it seems possible to select high-yielding strains from the common 

varieties grown in New York. In order to determine which strains will 

be the highest yielders much careful testing must be done. 

Potato breeding experiments—— The potato breeding experiments 

which were outlined in our last report have been continued in much the 

same manner. The greater part of this work, however, is primarily of 

a scientific nature to determine the extent of bud variation. However, 

part of the data will be valuable with respect to the testing of certain 

methods of potato selection. . 

A large number of potato seedlings have been grown with the hope 
of obtaining improved races and at the same time further information 

in regard to variation in potato seeding. The data on this experiment 

have been taken in such a manner that the results for one year may be 

carefully compared with those of another, to determine whether the best 
races can be selected at the end of the first or second year of the growth 

of the seedlings, and thus do away with testing the seedlings for several . 
years. 

Another experiment has been begun which is to test in a practical way 
the four-hill unit system of potato breeding which has been suggested 

by this department, but-it is too early to draw any conclusions from 
this experiment. 

Forage crop investigations A number of miscellaneous experiments 
are being made with forage crops other than timothy, but these experi- 
ments are being conducted on a comparatively small scale. They include: 
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First, a limited number of selections made with brome-grass, to de- 
termine what variations occur in this forage plant, and also to determine 

what advance can be made by the selection of improved strains. 

Second, cultivations made of different varieties of alfalfa in order to 

test their comparative adaptability and value as foundation stocks, with 

a view ultimately of taking up careful breeding investigations with those 

which are found to be best suited to New York conditions. 

Third, believing that the State needed a greater variety of legumes, 

this department has taken up the problem of developing some early 

strains of cowpeas which may be suitable for growth under New York 
conditions. The greatest difficulty with this legume at the present time 
is that most of the varieties mature too late, in most localities of the 

State, to make them profitable. By selecting seed from the earliest 
plants we have obtained some strains which mature earlier than the 

common varieties, and it is hoped that after more selection these will 
be ready to test in comparison with the standard varieties. Should they 

prove of value it is hoped to increase them in such a way that the seed 
may be distributed over the State. 

Adams Act Research. 

The work conducted under the Adams Act is required by the text of 

the law to be limited to investigations of a fundamental scientific nature. 
The aim, therefore, in all of the investigations outlined under this head- 

ing is to extend our knowledge of the fundamental laws of breeding 
rather than to produce improved varieties. 

Studies on variation.— One of the problems of greatest importance to 
plant-breeding at the present time is to determine the factors influencing 

or causing variations, and the extent to which it is possible artificially 
to produce or induce variations of value in breeding. Much of the 
investigation thus far conducted by this department has been on this 

problem, and the experiments may be grouped under the following heads: 

1. Experiments to test the so-called Knight’s Law that high feeding 
increases the range of variation. An extended series of experiments has 
been conducted on this subject in the last two years by Dr. H. H. Love, 

and the results are now in press. In general, the conclusion reached is 

that high feeding does increase the range of variation, but the true value 
of such variations in breeding yet remains to be fully determined. 

2. Test of unbalanced fertilizers on variations. 

3. Tests of various chemicals, not considered as foods, on variations 

when fed to the plant as solutions applied to the soil. 
4. Effect of marked changes of soil. 
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s. Effects of chemicals injected into the developing buds at or about 
the time that the reduction division is taking place in the formation of 

the germ cells. 
6. Tests of violent temperature changes applied about the time that 

the reduction division is taking place in the formation of the germ cells, 
or at other susceptible periods. 

In none of the above cases have the investigations reached conclusion 

but important results have in some cases been obtained. 

One of the lines of investigation of the above nature has been con- 

ducted on a somewhat extensive scale by Dr. E. P. Humbert, an assistant 
in this department. This experiment consists in testing the effect ot 

chemical injections on pure-bred plants of one of the wild silenes 
(Silene noctiflora). Coupled with the study of the injected material, a 
study was also made of the variations which may be derived from pure 
strains. This was accompanied also by a study of bud variation to 
determine whether plants from the different seed capsules on the same 

parent plant will be of the same general type. Something over 15,000 
plants were grown in connection with this experiment. The paper on this 

experiment is in press and will soon appear. 
Accompanying the investigation on the causes of variation, studies 

are being made also on the extent of variation in many plants as found 

growing in nature and in cultivation. An extended investigation has 
been made by Dr. C. F. Clark on the range of variation in timothy, the 
observations being made in connection with the timothy breeding experi- 

ments outlined above. On a very large number of the timothy plants 
which have been grown continuously for a number of years, careful 
notes have been made each year on the date of bloom, duration of bloom, 
height of plant, yield, etc., and the same notes have been taken continu- 

ously on the same plants for three to five generations. Comparison has 
also been made of such characters as yield, and height of plant, one 

year with another. This was done in order to determine whether plants 

that give a high yield one year will be the high yielders another year. If 

this is true, then it would be possible to judge timothy plants as to their 
value the first year of their growth rather than to wait three years as is 

commonly felt to be necessary for timothy to reach its maximum growth. 
This data has been brought together and published as Bulletin No. 279 

of this Station. 
Another extensive experiment in this line is being conducted by Dr. H. 

H. Love. In this experiment an attempt is being made to isolate the many 

types of the common daisy (Chrysanthemum leucanthemum) to deter- 
mine to what extent they may breed true and thus form the basis of 

different races. 
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Studies on the laws of inheritance.——In connection with the plant- 
breeding work, studies of the laws of inheritance, which are as yet im- 
perfectly understood, are of great importance. Considerable work of 
this nature has been started and includes the study of Mendelian segre- 
gation and recombination in connection with such characters as form, 
size, flavor, color, etc. Experiments are being conducted by Dr. A. W. 

Gilbert on tomatoes, phloxes, salpiglossis, and morning glories, with 

special reference to the laws of inheritance governing the transmission 

of color and shape. In connection with these experiments, about 6,000 
tomato plants and several thousand phlox plants have been grown during 

the past summer. Another experiment which consists of a study of the 

Mendelian segregation in such characters as color and shape of fruit in 

peppers has been conducted for three seasons and some very valuable 

scientific data have been obtained. 
Some Mendelian work has also been done on radishes for the last 

two seasons. Color and shape of root, color of flower, and length of 

seed pod are the factors being worked with. The first-generation plants 
were grown in the garden the past summer and the second-generation 

are now being grown in the greenhouse. 
Work of similar nature is also being conducted with schizanthus, car- 

nations, and nasturtiums. 

Studies of mutations and their use in breeding.— The study of muta- 

tions occurring within the different crops and wild plants is of impor- 
tance in order to determine what bearing they may have on practical 

breeding. The study of the striking variations found in timothy which 
are probably to be interpreted as mutations has been continued. While 

closely connected with the practical breeding experiments with timothy 
as above discussed, this study is, nevertheless, of great interest from the 
scientific standpoint in the study of mutations, and is therefore being 

pursued more carefully than would be required were we dealing only 

with the production of new varieties of value. 

Studies in the cumulative action of selection— The studies on the 
cumulative action of selection which were outlined in the last report of 

this department have been continued in much the same manner. This 
breeding is being done mainly with pure lines. The main crops worked 
with are wheat and oats. However, some work is being done with cow- 

peas and garden peas. 
Studies on correlation in breeding work.— One very important line of 

work in both plant and animal breeding is the study of correlations and 
the value they may have in practical work. The study of correlations 

occurring in corn, which was fully outlined in our last report, is in press 

and will soon be ready for distribution. 
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Another study of a similar nature has been conducted with oats dur- 

ing the past year. The investigation was begun with the seed planted, 

taking such notes as weight and length of seed; then, with the appear- 
ance of the seedlings, careful data were taken from time to time until 

the plants matured in order to determine, if possible, what characters 
may be correlated with yield so as to enable one to select seed from 

the high-yielding individuals before time of maturity. This study will 
be continued another year as it is not yet in shape to draw any definite 
conclusions. 

Studies on bud variations—— The very important study of bud varia- 

tions is being continued. One of the main pieces of investigation in this 

line is that of testing different variations occurring in the potato. This 

work was fully outlined in the last report of this department, but has 

not been carried far enough to enable one to draw definite conclusions. 
An experiment is also being conducted with daisies to determine how 

much difference there may be in the seedlings from one plant due to 
bud variation. This is being done by planting seeds from different heads 
of the same plant and making careful statistical studies of the progeny 
developing from these seeds. 

Cytological studies— Cytological studies are under way, comparing 
mutants with their original forms. The material for these studies is 
furnished by the Cupid Sweat Pea as compared with the original form. 

Cytological studies are also under way to determine if possible the 

cause of sterility in hybrids. Material is being obtained from a sterile 
wheat-rye hybrid, sterile carnations, and others. 

PUBLICATIONS. 

The following bulletins have been published during the past year or 
are in press: Bulletin 279, Variation and Correlation in Timothy, by 
Dr. C. F. Clark; Correlation of Characters in Corn, by E. C. Ewing, in 
press; Studies of Variation in Plants, by Dr. H. H. Love, in press. 

PLANT-BREEDING STAFF. 

The experimental division is now composed of one professor, one 
assistant professor, and two assistants. In addition Assistant Professor 

A. W. Gilbert gives part time to the experimental work. Dr. C. F. 

Clark has left this department to take up work in the Bureau of Plant 
Industry at Washington, D. C. Dr. E. P. Humbert, who was an assist- 
ant in the department and at the same time worked for his doctor’s 

degree, has finished his studies and has taken up work in the Bureau of 

Plant Industry. Two new assistants have been added to the department, 

namely, Mr. C. E. Leighty and Miss Anna M. Atwater. } 
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RECOM MENDATIONS. 

The work of this department has entirely outgrown its quarters and 

it is necessary that room be provided or else the work must be very much 

contracted. As stated in a previous report, this department was organ- 

ized after the rooms in the present building were all assigned and tem- 

porary quarters were found on the top floor of the Agronomy building, 

but these have proven far too small. The department as originally 

organized consisted of one professor and one assistant professor, while 

now it essentially represents two departments, namely the teaching and 

the experimental divisions, and is composed of one professor, two assist- 

ant professors, and three assistants. 

A large number of graduate students have applied for work each 
year, and some of the most important investigations are being conducted 
by such students. It is very important that all such students should be 

accommodated, but it is impossible at present to give room to all of the 
advanced students taking work in this department. Some are obliged to 

obtain their material from the laboratory and do their work somewhere 

outside, which is a great hindrance to their work as well as to the depart- 

ment conducting the work. 

Another important need is a suitable room for storing the seeds 
which are accumulated in plant-breeding work. At the present time no 

suitable place is available for such storage. The department should 

have at its disposal a fire-proof room where all material of this nature 
can be housed. There is always a possibility of fire, which in a very 

short time could destroy all of the seed and hence all of the results of 

many of our most important investigations. After an experiment has 

been conducted for several years it would be very disastrous should such 

a misfortune take place. In addition to the above, it is also very neces- 

sary that a fire-proof vault or safe be placed at the disposal of the 

department for the safe-keeping of the vast amount of data that are 

constantly accumulating. 
In addition to a fire-proof seed room, there should be a suitable mouse- 

proof, cold-storage cellar suitable for storing root crops during the winter. 

At present there is nothing of the sort available for the storing of our 

potatoes and like crops, and it is with great difficulty that we are able to 

save seed over winter. : 
In making a survey of the situation, it seems advisable at this time 

to propose that certain departments in the Agronomy building, which 

can move easily, be given temporary quarters in some of the new build- 

ings, appropriations for which have already been received. The Agronomy 

building seems to be the most congested part of the agricultural group. 

HARRY H. LOVE, 

Assistant Professor of Plant-Breeding Investigations, 



DEPARTMENT OF PLANT PHYSIOLOGY. 

The Department of Plant Physiology was established in 1908. The 
problems of first importance in its organization have been two, namely: 

1. To develop the instructional work and to relate this to the specinc 

needs in the College of Agriculture, whether as ground-work for students 

interested in some phases of plant production, or for those preparing 

themselves for investigation and research in plant physiology and related 

lines fundamental to production. 

2. To undertake investigations along those lines which may seem of 
sufficient scientific or practical value in the general field of nutrition, 
environmental relations, reproduction, and inheritance. In dealing with 

these fundamental problems in their particular relations to crops, no 

distinction is made as to the general field of agriculture in which the 
crop may be placed. Precedent has established such distinctions as field, 
orchard, garden, and greenhouse plants, and in one sense every product 

is considered to be either agronomic or horticultural. Nevertheless, from 

the standpoint of work in this department investigations are undertaken 

on the principles of growth and production, and the nature of the plant 

utilized in such work is determined wholly by circumstances, 

As indicated in the previous report it has been impossible, up to the 

present time, to develop equally all phases of the subject, owing to the 

fact that the maintenance funds have been required by the unusual de- 

mands for equipment necessitated through the rapid development of the 

graduate and advanced work. This demand for apparatus and equipment 

has been so great that relatively no provision could be made for the field 
experimental lines which had been anticipated, or for work in the State 
that involved expense. It is a satisfaction to acknowledge an increase in 

the maintenance appropriation for IgIO-II. 
During the time covered by this report the departmental staff has 

consisted of one professor, one instructor, and one assistant. 

TEACHING. 

The demand for teaching work has far outgrown the possibilities of 
space available to this department. There were in progress during the 

first semester the following courses with registrations as indicated: 

Physiology 7a — 4 hours — 22 
Physiology 8a — 4 hours — 22 
Cell Physiology 12a — 3 hours — 7 

Seminar 16a — 1 hour — 22 

Research (or Majors and Minors) — 27 

[54] 
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Of the graduate students, many have been permitted to devote a certain 
part of their time to advanced courses, but the total number of hours per 

week taken by majors and minors has exceeded 160. 

During the second semester the courses and registrations were as 
follows: 

Physiology 8b — 4 hours — 14 

Physiology 3b — 1 hour — 30 
Seminar 1ob —1 hour— 13 
Physiology 17b —1 hour — 8 
Research (Majors or Minors) — 26 

The remarkable development of the graduate work alone has taxed the 
facilities of the Department. The work has, however, already yielded 

gratifying results, but it has necessitated the restriction of registration 
in courses. During the past year only two thirds of the students applying 

for course 8 were accommodated (22), while in course 7 little more than 

one half (22) were permitted to enter upon the work. This restriction 

of registration is absolutely necessary, although it entails a hardship upon 

the department in the development of its advanced work in the years 

following. As this report goes in, the indications are that there will be 

in the neighborhood of 75 applications for course 7 during I9gI0-I1I, a 

figure far exceeding the estimates made by this department to indicate 
the probable rate of increase during the next ten years. Under the 

conditions mentioned it has been impossible to develop several lines of 
teaching toward which the department is looking, notably that in fer- 
mentation and zymology and special ecology. 

INVESTIGATION. 

In consideration of the amount of time devoted by the staff to teaching, 
the work of investigation has progressed most satisfactorily. The follow- 

ing topics are in part those mentioned in previous reports as under study 

and in part are entirely new: 
Nutrition studies —1. Considerable data have been accumulated with 

respect to the action of nutrient solutions of different composition upon 

plant growth, with the view of securing facts permitting a better interpre- 

tation of the effects of soil solutions. 

2. The relation of plants to single nutrients or to preponderance of 

a particular nutrient has received special attention as preliminary to the 
more complete study of antagonistic action. . 

3. The antidoting effect or antagonistic action of different mineral con- 

stituents of the soil solutions has been extensively investigated by Mr. 
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McCool. In this field new facts have been gained and a report upon 
this topic has been prepared. This report will be published as soon as 

confirmatory experiments may be completed with the better facilities now 
at the disposal of the department through the completion of the new 
greenhouse. This work will be continued for further reports. 

Nitrogen-fixation.— Investigation of nitrogen-fixation by fungi, espe- 

cially by those which are of importance in the conversion of organic 
matter, has been continued and a special report on this work will be 

issued during the present autumn. 

Physiological diseases—In this line of investigation, Mr. Ormond 

Butler has made a careful study of the important gum diseases of dru- 
paceous and citrus fruits, as a part of his graduate work. He has deter- 
mined the factors which are important in the production of these diseases, 

and has studied carefully the reactions of the plant and the series of 
changes undergone. A complete report of this work is now ready for 

publication as a bulletin. The main results will also appear in the Annals 
of Botany in a few months. 

Environmental factors.— Because of the limitation of funds during the 
year, it has been necessary to hold in abeyance the experiments and 
observations previously begun on the effects of certain environmental fac- 
tors in relation to plant growth. This line of work involves measurements 

of conditions, and it is necessary to accumulate data throughout a period 
of years. The shade-tent studies conducted during two seasons are a 

part of this line of study. Much of the work will also require green- 

house space, which was unavailable during the period covered by this 
report. 

Stimulation and toxic studies— Rather extensive experiments have 

been undertaken on the relation of plants to toxic agents. Some of the 
phases of this study are as follows: 

1. The comparative study of the toxic action of various substances in 

solutions, in special insoluble substrata, and in soils of different types. 

2. Fundamental observations on the method of action of toxic agents. 

Effects of toxic agents on the relative development of tops and roots. 
The effects on rate of respiration. 

The effects on the rate of transpiration. 

. The effects on the modification of structure. 

Field studies of stimulation effects. 

ean ara 

Bt 

Observations on variation in floral structures—As a result of graduate 

work a paper has been prepared by Mr. Dorsey on the variation in 

the flower of grape. Topics relating to a more careful study of the 

structure and development of agricultural plants have been assigned as 

subjects for special investigation by other graduate students, 
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Respiration and fermentation.— The studies on tannin fermentation 
undertaken by Mr. Knudson will be brought to completion during the 

next annual period. In connection with this investigation careful tests 
have been made of tannin-converting organisms, of the conditions under 

which rapid fermentation takes place, and the relation of the organism to 
this substance and to gallic acid as a food. Preparation is being made 
for a careful study of the respiration phenomena in stored products. 

Physiological relations of bacteria—Through the work of Mr. H. A. 

Harding, a careful study has been made of the constancy of the physio- 
logical characters in the bacteria, especially those characters used as a 

basis of classification. The organisms employed have been various races 

and strains of the form causing the black-rot of cabbage, Pseudomonas 
campestris. This work has been published as Technical Bulletin No. 13, 

“The Constancy of Certain Physiological Characters in the Classification 

of Bacteria,’ of the New York Experiment Station. 

Gametic studies Further material has been accumulated for a study 
of the cytology of gametes of some interesting plants, including hybrids. 

EXTENSION. 

Extension work has necessarily been limited because of the obligatory 
utilization of a very considerable part of the available funds for equipment. 
In fact, of the $1,400 available for maintenance during this period more 
than $1,200 were required for large apparatus and for the maintenance 
of office work. Nevertheless, much of the office expense is necessitated 

by the considerable correspondence which is required. Much material 
of general botanical nature is determined and the department has co- 

operated in every manner possible with other departments of the College 

in giving attention to inquiries for information from residents of the 
State. 

RECOM MENDATIONS. 

The Department of Plant Physiology is occupying at present about 
one fourth of the space required for the best interests of this work. It 
was anticipated that the basement room beneath the Plant Physiology 

laboratory would be available for this subject during 1909-1910, but no 
additional floor space whatsoever has been provided, except that accruing 

through the head-house space in the new greenhouses. The space now 

available is not more than sufficient for the graduate work alone, and this 

refers not merely to the laboratory but to the greenhouse and head-house 

as well. It is therefore urged that some steps be taken immediately to 
relieve the situation. The very crowded condition has had serious con- 

sideration by many departments in the Agricultural building. The 
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Department of Plant Physiology desires, first of all, that the Farm 

Mechanics laboratory be vacated for the work in Plant Physiology. The 

Farm Mechanics laboratory space is needed and, moreover, the presence 

of farm mechanics and the use of gas engines in the building seriously 

affects the proper conduct of all microscopic and physiological work in 

the building, and especially in the laboratory directly above. It is also 

particularly urged that there is a general need for something in the nature 
of a practical botanical garden which shall be jointly administered to 

avoid duplication of material and effort. 
B. M. DUGGAR, 

Professor of Plant Physiology. 



DEPARTMENT OF PLANT PATHOLOGY. 

TEACHING. 

During the past year two new University courses in Plant Pathology 
were offered, which, with those given the year previous, made a total 
of eight. 

The teaching force in the department was increased to five by the 
addition of two assistants. The number of students registered for 

courses in the department was about 206, of whom 50 were in the Winter 
Courses, leaving 156 in the regular and graduate courses. The increase 
in number of graduate students has continued. Of men taking their 
major in Plant Pathology, there were nine as compared with five in 

1908-09, all registered for the Ph.D., only two being registered for this 
degree the previous year. There was also a marked increase in the 

number of graduate students taking a minor in this department, there 

being a total of sixteen as compared with six in 1908-09. This increase 
in graduate students is due chiefly to the increasing demand in the colleges 

of agriculture, experiment stations, and elsewhere for thoroughly trained 
men to take up the work of teaching and investigation in the field of 
plant pathology. 

The indications are that for the year just beginning nearly twice as 
many students will apply for admission to our courses as applied in 

Ig09g-10. Last year, for lack of room and equipment, we were compelled 

to refuse admission to over twenty-five regular and special students, 
who desired to take the elementary course. At least thirty-five will have 
to be refused admission to this course this year for the same reason. 

We feel that the students as well as the staff of the department have a 

right to expect some provision (in the way of floor space and equip- 

ment) another year for the proper handling of this increase in regis- 
tration. We no longer have the facilities to provide for training all the 

students who particularly: desire to specialize along plant pathological 

lines, aside from the greater number of our students, who, returning to 

the farms of the State, need this instruction to enable them to combat 

successfully the fungous and bacterial diseases of their crops. The 
necessity for a course in plant diseases for special students is most 

urgent. The only course to which they may now be admitted is the reg- 

[59] 
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ular elementary course, and that only on condition that they qualify as 
to the perequisites, i. e., Botany 1 and 2. Additional floor space, equip- 

ment, and maintenance funds should be provided to meet the needs of 

these students. 

INVESTIGATION. 

Most satisfactory progress on our investigations has been made the 

past year. None of these investigations has been entirely completed, 

but in several lines sufficient data have accumulated to warrant the pub- 
lication of results. Two bulletins have been prepared and published in 

the past year: Bulletin 272 on the Fire Blight of Pears, Apples, Quinces, 
etc., and Bulletin 270 on Peach Leaf Curl. Several other bulletins and 

anon are now in preparation, some of which will be ready for the 
printer this fall and winter. 

Lime-sulfur as a fungicide—This work has been continued by Mr. 
Errett Wallace, under the Industrial Fellowship established by the 

Niagara Sprayer Company, of Middleport, N. Y. The field work has 

been conducted the past season at our field laboratory in some orchards 
near Sodus, N. Y. Over ninety experiments on apples, pears, and 

peaches have been made. The results of the season confirm, in general, 

the conclusions of last season and indicate that lime-sulfur as a summer 

spray will largely replace bordeaux mixture for the control of many 

fungous diseases, especially of apples and pears. 

Grape disease investigations —This work, which is under the direction 

of Dr. Reddick, Assistant Professor in the department, has been con- 
tinued, as for the preceding year. Spraying experiments for black rot 
were again conducted at our field laboratory at Romulus, N. Y. Because 

of the relatively dry season little rot appeared and the results obtained 
do not promise to be striking. The work at Fredonia, N. Y., in co- 
operation with the State Experiment Station, has been chiefly on 

necrosis and powdery mildew. 
A satisfactory method for controlling necrosis has been developed 

and data are accumulating which indicate that the mildew may be con- 
trolled by the proper application of spray. Numerous tests of the newer 

fungicides and combination fungicides and insecticides have been made 
and it is hoped that field tests another year will show that a fungicide for 
mildew may be successfully combined with any of the insecticidal sprays 

used for the various insect pests of the region. 
Bean disease investigations have been continued by Mr. M. F. Barrus 

on the farms of the Burt Olney Canning Company at Oneida, N. Y. By 
a series of inoculation experiments on a large number of varieties of 

beans, Mr. Barrus has succeeded in finding several good varieties very 
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resistant to the anthracnose. This season’s results also show that pod 
selection for seed is the most practical and efficient means of handling 
this disease in susceptible varieties. Studies were made also on the 

Rhizoctonia stem rot, Sclerotinia pod rot (on both peas and beans), 

mist, etc. 

Ginseng diseases——The ginseng growers again came forward with 

financial support for the investigations of the diseases of their crops. 

Mr. George A. Osner was employed as special assistant during the 

summer. The investigations on the Alternaria blight have been brought 

to a close and a bulletin on the subject is now nearly completed. Special 

work on the Thielavia rust or fiber rot has been conducted and several 

articles on the subject published in one of the publications devoted to 

ginseng growing. Work on the root rots, of which there are several, is 

now under way. 
Nursery diseases —This work is being conducted by Mr. V. B. Stewart 

under an Industrial Fellowship established by the nursery firm of C. W. 

Stuart & Company, Newark, N. Y. Mr. Stewart has demonstrated that 

fire blight may be eradicated from the nursery and heavy losses that 

are often sustained may be greatly reduced by proper inspection, removal 

of diseased shoots, and disinfection. Studies on other diseases peculiar 

to nursery stock are also under way. 

Industrial fellowships—The problem of meeting the demand for the 
investigation of plant diseases of pressing economic importance in the 

State appears now to have been solved, at least in part. The industrial 

fellowship plan so well under way during 1908-09, during the past year 

has proved most satisfactory and effective. Not only do the results 

warrant this conclusion, but the fact that seven more of these have been 

provided, by growers, associations of growers, etc., indicates that the 

public which we serve appreciates the value of this type of cooperation. 
Aside from those already established, several others are offered and the 

growers throughout the State are awakening to the fact that these offer 
the most fair and ready means of obtaining sufficient help in solving their 
plant disease problems. We are now unable to meet the demand for these 

field laboratory fellowships, first, because of lack of good men properly 

trained for the work, and second, because of lack of sufficient mainte- 

nance funds to equip the laboratories. Since these two are fundamentally 

cooperations between the College and the grower, the State should pro- 
vide the necessary funds to enable the department to meet its obligations 

in the matter and so be able to do this work which it not only stands 

ready and willing to do but which it desires to do and which the growers 

desire to have done. 
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The new lines of work which the establishment of these fellowships has 
enabled us to get under way are: 

1. Investigations on the uses of sulfur and its compounds as fungicides, 
with special reference to its use in soil and for dusting. This work is 

being conducted by Mr. C. N. Jensen and Mr. F. M. Blodgett, under the 

Herman Frasch Fellowship, established by the Union Sulphur Company, 

of New York City. It provides for two fellows, and a substantial fund 

for expenses in conducting the work. 
2. Investigations on the Heart Rots of forest, shade, and fruit trees, 

conducted by Mr. W. H. Rankin, under the John Davey Fellowship, 
established by the Davey Tree Expert Company of Kent, Ohio. 

3. Investigation of the effect of cement dust on the setting of fruit, 
injury to foliage, etc., conducted by Mr. P. J. Anderson, under the 

Ten Broeck Fellowship, established by Mr. Wessel Ten Broeck, Hudson, 

N.-Y. 
4. Investigation on the diseases and insect pests of fruit and fruit 

trees, with special reference to the New York apple tree canker and its 

control, to be conducted by Mr. Lex R. Hesler under the Byron Fellow- 

ship, established by the Byron Fruit Growers’ Association, South Byron, 

N. Y. This investigation is under the joint direction of the deparments 

of Plant Pathology and Entomology. 
5. Investigations on the diseases of fruit and fruit trees, with special 

reference to the control of these diseases and pests by the use of sulfur 
compounds, alone or combined with various arsenicals. These investi- 

gations, which are to begin next spring, are to be conducted by Mr. 

George A. Osner and associate, under a fellowship established by the 
Betheny-Batavia Fruit Growers’ Association, Batavia, N. Y. These 

investigations are to be under the joint direction of the departments of 
Plant Pathology and Entomology. 

6. Investigations on the diseases and improvement of potatoes and 

other field crops have been undertaken during the past summer on the 
Chemung county fair grounds, near Horseheads, N. Y. The work, which 
was conducted by Mr. I. C. Jagger, is under the joint direction of the 

departments of Plant Pathology and Plant Breeding. 

EXTENSION. 

The extension activities of the department may be classified as follows: 

1. Teaching.— During the past college year, a course in plant diseases 

was offered as usual to men in the Winter Courses. Farm Botany, which 
does not naturally belong to this department but which we have hereto- 

fore given, was not offered this year. Because of our crowded condi- 

tions, it was possible to give only lectures in the plant disease course. 
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Fifty students registered in this work. Effective teaching of plant dis- 
eases can be done only with laboratory practice. If we are to continue 

offering work to winter-course students (and we very much desire to 

do so), some provision must be made to give them laboratory practice. 
2. Cooperative and demonstration work.—In connection with the 

investigations at our nine field laboratories this past season, we have 
conducted many cooperative experiments, the work being done by the 
grower under our immediate direction. Five demonstration field meet- 
ings were attended during the season, four of which were in localities 
where we had field laboratories in operation or where such laboratories 

are to be established next season. These cooperative experiments and 

demonstrations represent, we believe, the most effective type of extension 

work. They afford the much desired opportunity to show the grower 

what can be done instead of telling him how he should do it. 

3. Exhibits— Exhibits of the common diseases of fruit, field, and 

garden crops have been made at several county fruit-growers’ meetings 
and at the meetings of the Western New York Horticultural Society and 
the State Fruit Growers’ Association. These exhibits have included 

representations of the results obtained at our different field laboratories 

on the diseases under investigation. The results on apples with lime- 
sulfur in comparison with bordeaux aroused more interest and enthu- 

siasm than any other feature at these meetings. Because of the lack of 

funds we were compelled to omit nearly all exhibits at State and county 

fairs. These exhibits are a very necessary and vital part of our work 

and means should be provided for continuing and extending them another 

year. 
4. Correspondence.—This has grown to great proportions. The loca- 

tion of field laboratories in many sections of the State, our exhibits at 
fairs and fruit-growers’ meetings, and the increasing number of students 
going out from our courses, have all contributed to bring increasing 

numbers of inquiries about diseases and requests for help. The total 

number of letters written during the year has been 4,138. Besides these 
a large number of circular letters have been sent to all the newspapers in 

the State calling the attention of growers to the necessity of prompt 

action in the control of certain diseases at the proper time of the year. 
5. Newspaper work.— Numerous articles, discussing in a popular way 

diseases peculiar to certain crops, have been prepared for the local papers 

in several localities in the State. 
We feel that so far as the extension phases of our work are concerned 

we have met our obligations fairly well considering the funds and men 

available for the work. But we are anxious to do more of this type 

of work, 
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RECOM MENDATIONS. 

The most urgent necessity of the department continues to be floor 

space. With a greatly increased registration in all courses and with 
many new investigations to be conducted, we have no additional rooms for 
the additional work. All the activities of the department during the 
winter season, when our field laboratory men are here, have had to be 

confined to a floor space approximately 45 by 60 feet and half a story 

high, with partitions only head-high and not reaching the ceiling. With 

two or three typewriters constantly in operation, with fifty students doing 

laboratory work, photographing, making culture media, etc., all in 

practically the same room at the same time, it is fair to say that the best 

work cannot be done. Greenhouse space so badly needed has not been 

available. This latter need, however, will be provided for in a measure 

this coming year. Next to the need for room is the necessity for a larger 

maintenance fund for the department. The funds available for the 

past year were wholly inadequate not only for the work demanded of us 

but even for the work which had to be carried along, so that by July 

first, even with the greatest economy, we were without funds. The 

slight increase which has been found available for the coming year will 

not by any means meet the increased demands. A substantial increase 

in the general maintenance fund of the department is imperative if we 

are to meet the legitimate demands made upon us by the growers of the 
State. The opportunity for increased service to the State is before us; 

we are ready and anxious to do the work. Only the lack of necessary 
means with which to do the work hinders. 

H. H. WHETZEE 

Professor of Plant Pathology. 
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TEACHING. 

1. Registration During the year 1909-10, this department gave 
instruction to 227 persons, of whom 215 were undergraduate and 12 

graduate students. The total number of student credit hours of instruc- 

tion given was 629, divided as follows: elementary, 471 hours; advanced, 

158 hours. The graduate students were classified as follows: major | 
subjects for doctor’s degree, 5; minor subjects for doctor’s degree, 2; 

major subjects for master’s degree, 3; minor subjects for master’s 

degree, 2. 
2. Courses of study.— Nine courses of instruction were offered, two 

being elementary courses and seven advanced courses. One new course 

of two hours, on Irrigation and Drainage, was offered, and it is expected 

that this will develop into two independent courses of two hours each. 

3. Changes in equipment.—There have been no important changes in 

equipment during the year. 
INVESTIGATION. 

Investigations conducted under the Adams Fund are kept distinct 
from all others, and to avoid confusion these are here stated. 

Adams Fund Investigations. 

1. Influence of soil moisture and temperature on the availability and 

utilization of plant nutrients in the soil. 
2. A study of the composition and concentration of soil water under 

different methods of soil treatment. 
3. Examination of certain properties of an unproductive soil. 
4. Investigations of the conditions under which lime is removed from 

the soil, and of the changes that accompany it. 

Other Experiments and Investigations. 

1. Examination of the chemical composition and of certain physical 

properties of the more important types of soil in the State. 
2. A comparison of the practice of fertilizing for the hay crops with 

that of fertilizing for the grain crops in a rotation of timothy three years, 

followed by corn and oats, each one year. 

3 [65] 
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3. The causes of the formation of soil granules, and the conditions 
which are involved in these processes. 

Some of the facts brought out by these investigations are as follows: 

1. The growth of a legume with a non-legume gives the latter a greater 

protein content than when it is grown alone. This is important from a 
practical standpoint as it suggests a method for increasing the protein of 

crops raised for stock food. 

2. The growth of alfalfa, and probably other legumes, increases the 

nitrifying power of the soil for at least certain periods in the growth 

of the crop. 

3. Not only legumes but also non-legumes were shown to have a 

definite relation to the nitrate content of the soil on which they grow, 

the relation differing with different crops. The data obtained have led 

us to advance the hypothesis that certain non-legumes stimulate nitrifica- 

tion during their period of most active growth, and later have a depress- 

ing effect on the process of nitrate formation. 
4. The absorption of nitrate nitrogen by wheat plants grown in a rich 

soil was found not to be proportional to the growth of the plants, but to 

increase with a decrease in the soil moisture content and consequently 

with a decrease in the crop. This will probably explain the high per- 

centage of gluten in wheat grown in semi-arid regions. 

5. An investigation into the relation of lime to the growth of alfalfa 

has disclosed the hitherto unnoted fact that the protein in alfalfa grown 

on a limed soil is markedly greater than in that grown on soil in need 

of lime. In the experiments on the University farm, this amounted to 
eighty-eight pounds of protein per ton of alfalfa hay. 

6. Investigations involving the application of fertilizers at different 
stages of growth of corn and oats have demonstrated that under certain 

conditions and for certain crops the application of fertilizers after the 

crops are growing effects a substantial economy in the use of the 
fertilizer. | 

Another practical result was obtained from an experiment involving 
the fertilization and manuring of crops in a six-year rotation of grain and 
timothy hay. It was shown that the ordinary practice of fertilizing the 

grain crops and not the hay results in a much smaller value of product 

from the entire rotation than may be obtained by fertilizing the hay and 

leaving the grain to obtain its nutriment from the soil enriched by the 
improved hay crop. 
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Results of Experiments have been Published as Follows: 

“Some Conditions Favoring Nitrification in Soils,’ by T. Lyttleton 
Lyon and James A. Bizzell. Science N. S. XXX, No. 778, p. 773. 

“ Future Methods of Soil Bacteriological Investigations,’ by Harold J. 

Conn. Centralblatt fur Bakteriologie 25 (1910), pp. 455-457. 

“Availability of Soil Nitrogen in Relation to the Basicity of the Soil 

and to the Growth of Legumes,” by T. Lyttleton Lyon and James A. 

Bizzell. Journal of Industrial and Engineering Chemistry 2 (1910), 

PP. 313-315. 
“Effect of Fertilizers and Manure Applied to Timothy on the Corn 

Crop Following It,” by T. Lyttleton Lyon and James O. Morgan. Cornell 
Station Bulletin 273. 

“ Effect of Steam Sterilization on the Water Soluble Matter in Soils,” 

by T. Lyttleton Lyon and James A. Bizzell. Cornell Station Bulletin 275. 

EXTENSION. 

The extension activities of the department continue to expand. 
Field experiments.—The field experiments with fertilizers on fifty-five 

acres of muck soil in Orange county were continued for the third year 

and are to be concluded this season. The results will be published in a 

bulletin during the next year. 
Drainage.— Interest in the practice of drainage has expanded greatly 

in the State during the past year. On February 7th occurred the first 

annual convention of the State Drainage Association, which was largely 

attended. This is a quasi-departmental organization which has proved 

very effective in developing interest in this subject of the cooperation of 

the people of the State for its furtherance. Besides giving information 

it has been instrumental in correcting serious defects in the legal provision 

for agricultural drainage. 
The department has also directly assisted farmers in the installation 

of farm drainage systems on their premises. The widespread and 

fundamental importance of this practice in the State demands a con- 

tinuance of activity in that direction. 
Lime.—The situation with reference to the use of lime for soil improve- 

ment in the State has been taken up with effective results. The efforts 

have been directed, first, to the dissemination of information which has 

been furthered by Circular 7 on this subject, and, second, to the 
improvement of the sources of supply. All important available sources 

of lime in New York and six adjacent States, with forms of material, 
price, and package, have been made available to farmers. Much remains 

to be done on this subject, particularly in the direction of investigation 

into the action of lime in the soil. The need for its use is wide-spread. 
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Surveys. Soil survey work has been continued in cooperation with 
the United States Bureau of Soils. During the first part of the year, 

Ontario county was completed with an aggregate of 650 square miles, 
of which 450 were surveyed since October 1, 1909. During the summer 

of 1910, work has been in progress in Monroe county, which has an area 

of 643 square miles, of which 420 were completed on October 1, 1910. 

Correspondence.— The correspondence of the department of an exten- 

sion character has increased greatly and aggregates 1,600 letters annually, 

besides as many more circular letters. This correspondence bears on all 

phases of soil improvement. 
Lectures.— Many lectures of an extension character have been given 

by members of the staff before granges, farmers’ picnics, agricultural 

organizations, Farmers’ Week, and farmers’ institutes during the year. 

The demand in this direction much exceeds our capacity to respond. 

There should also be mentioned the increased number of requests for 

members of the department to examine and report upon the value and 

utilization of farm lands for farming purposes. Many investigations of 

this sort have been made, in which cases all expenses of the examination 

have been met by the respondent. The number of requests for these 

examinations is now greater than can be met. 

Exhibits—— Educational exhibits and demonstrations were made during 

Farmers’ Week, at three county fairs, and at the State Fair. 

Publication.— Circular 7, on the “ Relation of Lime to Soil Improve- 
ment,” was published in May. 

RECOM MENDATIONS. 

Laboratory space—The overcrowded condition of the Agronomy 
building continues to become more acute. It affects our work, not only 

through the lack of room in which to perform the necessary operations, 

but also by the confusion resulting from the large number of persons 

and affairs which daily crowd the building. The vibration and noise 

produced by some of the operations of daily occurrence seriously inter- 

fere with delicate operations in our laboratory. 

If the new building to be erected for the College could be used 
temporarily to house some of the work now done in this building it would 
be a great relief. Departments ‘that do not require elaborate laboratory 

equipment, or whose equipment is easily moved, could well find tempo- 
rary quarters in some of the new buildings. 

Soil work in the agricultural survey.—The agricultural survey affords 

both in a ‘sociological and an economic way a systematic method of 
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reaching and benefiting in a most effective manner the people concerned 
with crop production. If a specific appropriation for the survey could be 
procured, the soil work could be pushed much more effectively. We 

should conduct this work so as to obtain a much more extensive knowl- 

edge of the surveyed areas than we now possess. This will involve 

certain physical, chemical, and bacteriological examinations of soils from 
different localities having the same soil type, in order to ascertain whether 

the soil type as now recognized is fairly uniform in its properties. This 

should be followed by field or at least by pot experiments on these soil 

types from different localities. It is only by possessing such intimate 
knowledge of the soil of the State that rational advice can be given con- 
cerning soil management. If this information is available, we shall be in 

a position to prescribe the best manner of handling any soil, the type 
of which is known. 

Practically nothing is being done to determire the needs of the different 

soil types for their most economical improvement. A series of soil 
improvement plats should be established on diferent parts of the more 

important soil types, to run for a period of years. This would serve 

three purposes: (1) to determine the needs of each soil type; (2) to 

serve as a demonstration in each community; (3) as a source of experi- 
mental data and basis for further research. 

Members of an extension staff should be provided to supervise this 

work as it develops. They should have no college teaching duties except 

perhaps in connection with soil instruction in the Wmter Course. Such 

experiments should be careful and comprehensive aad should embody 

drainage, lime, farm and green manure, tillage, and fertilizers. 

Drainage.— More assistance should be afforded the farmers of the 

State along the line of land drainage. The arrangement of the Ontario 

Agricultural College is regarded as very effective, first, in giving assist- 

ance, and second, in affording the basis of valuable educational work. 

The college provides trained men who are available to do the engineering 

work and lay out the necessary farm drainage system. The expenses of 

such work are met by the person to whom assistance is given and he also 

affords all necessary provision for a neighborhood demonstration, directed 

by the drainage expert. The great lack of men in the State qualified to 
give such expert assistance is a great handicap to the practice. This is 
regarded as an effective educational measure rather than a plan for 

commercialized assistance to farmers. It would be expected to be sup- 

planted by the latter, thus relieving the College of such provision. 

Land on the University farm.—tThe teaching work is greatly in need 

of land to be used for instructional purposes, as explained in the specia! 
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report of July 2, 1910. Since that date the area of land assigned to this 
use, but which was a part of the land of the University Athletic Associa- 
tion, has been recalled. As stated in the report mentioned, there is urgent 

need of six acres of land to be used for demonstration and instructional 

purposes, and it is urged that it be located as near the College buildings 

as possible. 

Laboratories under glass.—A small section of glass laboratory becomes 

available to the department this autumn, but this does not meet our needs 

either for instruction or investigation, 

Staff—The staff should be enlarged by the addition of a man whose 

duties are entirely those of an instructor, and who shall not be called 
on for extension work. Both the quality and the amount of instruction 

received by the regular students is seriously impaired when the dual duties 

of instruction and extensior work devolve on the same man. 

PLY TT LELON PEMONe 

Professor of Soil Technology. 
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TEACHING. 

Courses of instruction have been increased. Two new courses were 
offered during the year: one, a course of two hours throughout the year 

in Elementary Horticulture, designed to meet the needs of the Nature- 

Study and Rural Art student ; the other, a two-hour course in Nuciculture 

(nut culture). Both courses attracted a reasonable registration for 

first-year presentation. The last-named course is greatly assisted by the 

fine collection of nuts presented to the University by Dr. Robert T. 

Morris, member of the Board of Trustees, who has offered a prize of 

twenty-five dollars to the student in this class exhibiting the greatest 

proficiency in grafting nut trees. 
In the graduate school the department has maintained its position, 

which has always been high in regard to number of students enrolled. 

Men who have completed their work in a satisfactory manner have 
secured attractive openings in the colleges and experiment stations of the 

country. 

Students were registered as follows in the Department of Horticulture 
during the year: graduate, 12; undergraduate, 215 ; winter-course, 180. 

The head of this department has been in direct charge of the special 
Winter Course in Horticulture. The number of applications for admis- 
sion to the course has increased steadily each year. Last year thirty-two 

students were accepted, while it was found necessary to refuse several 

who applied somewhat late in the year. 

INVESTIGATION. 

All investigation with fruits was conducted by Professor Wilson, 
whose report please consult. 

Floriculture and Ornamental Plants. 

1. Peony studics— These have been continued in cooperation with the 
American Peony Society. The work of the last two years has been 

rounded up and published as Bulletin 278 under the authorship of L. D. 

Batchelor, assisted by Messrs. B. H. Farr and J. Dauphin, peony experts 
and practical growers. Material has been gathered for another bulletin, 

[71] 
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which is now ready for the press. This will add many new descriptions 
and correct some errors in former publications. 

2. Sweet pea studies.— These have been conducted in cooperation with 
the National Sweet Pea Society. The immediate prosecution of the work 

has been in the hands of Mr. A. C. Beal. Excellent progress was made 

under considerable difficulties in regard to horse labor the past season. 
It is hoped that sufficient information will be obtained next year to 
publish a report. 

3. Gladioli studies.— During the year the American Gladiolus Society 
has been organized for the purpose of popularizing this flower. The 
Department of Horticulture has arranged a cooperative study with this 

society to consider nomenclature, improvement, and commercial value of 
this flower. 

4. Miscellaneous flowers—Among other flower crops of the field 
under special observation during the year may be mentioned the canna, 

dahlia, aster, and hollyhock. As a rule, the novelties in most of the floral 

lines were established in the experimental plots. 

In the greenhouse the staple crops of the florists have been grown for 
instruction and demonstration. 

Olericulture. 

Field studies of the specialized truck regions were commenced during 
the summer, and it is hoped that a sufficient census of conditions has 

been made to secure for the benefit of lettuce, radish, and celery growers 

a considerable body of valuable information. This work was conducted 

in the western part of the State. In the eastern part, notable investi- 

gations on the cole crops of that region have been completed, and are 

now ready for publication. 

EXTENSION. 

The members of the department have rendered service whenever 

possible, as on farm trains, in the grange, State and county horticultural 

societies, farmers’ clubs, and the like. This work has been greatly 
restricted by reason of lack of funds for payment of traveling expenses. 

CORRESPONDENCE. 

The volume of correspondence and the range of subjects included is 
constantly increasing. A part of these inquiries may be answered by 

sending bulletins, but, unfortunately, the editions of these publications 

are not sufficiently large to meet the demand, nor is the range of subject- 
matter sufficiently extended. The prompt acknowledgment of individual 

inquiries is an exceedingly important part of the work of this depart- 
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ment, but it has been found increasingly difficult to cope with the demand. 
The number of letters dispatched from this office last year in response 

to direct inquiries approximated 5,500. The amount of stenographic 

service required is very considerable, and the mere postage expense is 
a large item. 

REMARKS AND RECOMMENDATIONS. 

Among the specific needs of the Department of Horticulture are: 
I. An appropriation of $5,000 for a storage cellar with refrigerator 

for storing vegetables, bulbs, and flowering piants. 

2. An appropriation of $2,000 to finish and equip head-house in new 
greenhouse. 

3. An appropriation of $50,000 to equip a modern range of glass houses 

for experiments in commercial floriculture. 

In teaching, the department should have a full professor in charge of 

Floriculture, and a full professor in charge of Olericulture. Several 
of the smaller colleges of the country have already taken this step, which 

is necessary here at Cornell, if the prestige of the College is to be main- 

tained. My own time is completely occupied with the guidance of 
graduate work and the direction of the special Winter Course in Horti- 

culture, in addition to eight to ten hours of undergraduate courses 
per term. 

In conclusion, I beg to acknowledge the unfailing courtesy and efficient 
cooperation of the Acting Director during the year in which the adminis- 
tration of College affairs has rested in his hands. 

JOHN CRAIG, 

Professor of Horticulture. 
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Division of Pomology. 

TEACHING. 

The instruction in pomology is planned to cover the different phases 
of fruit-growing. A course in Elementary Pomology, given in the first 
term, covers the fundamental principles. During the year 1909-10, one 

hundred and twenty students were registered in this course. Following 

the elementary course is given the’ practical work, a course which con- 

sists of three lectures per week during the second term. 

Special phases of pomology are taken by various courses, A course 

in Systematic Pomology covers the description, judging, and classification 

of fruit. Courses in Bush and Small Fruits, Spraying of Fruit Trees, 

Advanced Pomology, and Research Work, each taking up its particular 
field, prepare the student for practical and experimental work. 

INVESTIGATION. 

Because of the large registration in the courses above mentioned and 
lack of assistants in the division, very little research work was under- 

taken during the year 1909-10. In cooperation with the Department 

of Entomology, experiments were started to control the red spider. The 

work is not yet completed, but a bulletin giving results to date is now 

on the press. 

The records of the orchard survey of Monroe county were finished 

during 1910 and the work of tabulation was completed. An orchard 

survey of the small fruits of New York State was started during the 
summer of 1910 and the field work completed. 

The main effort of the division in the field was the planning and 
planting of a large orchard. About fifty acres of land on the University 

farm has been set aside for pomological work. This orchard is now 

partly planted. 

EXTENSION. 

During the College year, members of the staff have spoken at a large 

number of meetings in various parts of the State. Early in December 

a fruit train was run through the fruit-growing sections of New York. 

The train stopped at seventy-six stations and was visited by about 

fifteen thousand persons. In April, Pomology was represented on the 

farm train, which was run over the Buffalo, Rochester and Pittsburg 

Railroad. 

Each year a fruit exhibit is held, both for the education of the students 

in the College and for the fruit-growers and consumers in the vicinity 

of Ithaca. 

C. S. WILSON, 
Assistant Professor of Pomology. 



DEPARTMENT OF ENTOMOLOGY. 

TEACHING. 

All of the courses announced in the Program of Courses of Instruction 
have been given and have been well attended. 

At the beginning of the present college year, the work of the depart- 

ment was expanded by the addition of a course in General Biology. 
Professor James George Needham, who for several years had held a 

privately-supported Chair of Limnology in this University, was added 

to the staff as Assistant Professor of Limnology and General Biology. 
That the establishment of this course in General Biology met a pressing 
need was shown by the fact that, although provision was made for 

300 students, we are forced to refuse admission to 85 other students. To 
aid in carrying on the work in General Biology, Mr. Robert Matheson 

and Mr. John Thomas Lloyd, both graduates of this University, were 
appointed Assistants in Biology. 

In addition to the new course in General Biology, two new courses have 
been given by Assistant Professor W. A. Riley, one during the first half- 

year on Animal Parasites and Parasitism and one during the second 

half-year on the Relations of Insects to Disease. 

The sum of the numbers of students attending courses in this depart- 
ment during the past year is 443. Some students attended more than one 

course. The number of different individuals were as follows: 

MMPERT RUE ALCS. SI ls Sc th arn 4s '4. x sigpcae eiste waeatn ene wea e oes 384 
MaRS ate) os sact Rare nn ORE Bel ode patie dosh wikia s Khai at tentang ites xe 17 

4 2 RS il PRP PEN hg Ge ana PRR Ant SOE, ee eR oe ML 401 

INVESTIGATION. 

There was published during the year a Text Book of General Biology 
by Assistant Professor Needham. This book has been so well received 

that it has been necessary to publish a second edition. 

A manual of the Arachnida of North America upon which the writer 
has been engaged for ten years is now nearly completed. He hopes to 

have it ready for publication in the course of a few months. The results 

of an investigation of the morphology of the palpi of male spiders, made 
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76 DEPARTMENT OF ENTOMOLOGY, 

in the course of the preparation of this work, will appear in the Septem- 

ber number of the Annals of the Entomological Society of America. 

Professor Slingerland had begun the preparation of a Handbook of 

Fruit Insects; this work is now being completed by Assistant Professor 

Crosby and will probably be ready for publication during the present year. 

Assistant Professor MacGillivray has continued his work on a volume 

consisting of tables for the identification of the insects of the north- 

eastern United States. Assistant Professor Riley is still engaged with 

a text book on Insect Morphology. 

The investigations of Assistant Professor Herrick have been as follows: 

1. A study of the Snow-white Linden Moth in which the life history 

and habits have been ascertained in detail. Results are now in manu- 

script form for bulletin. 

2. A study of the Mallophaga infesting domestic fowls. Each species 
will be carefully illustrated and described and its habits given as far as 
possible. This work will be completed early in the winter. 

3. A careful and detailed study of the habits and life history of the 

Cabbage Aphis carried through more than a year, with observations on 

the number of generations from the stem mothers, etc. In addition, rather 

extensive dipping experiments of seedlings have been made to determine 

the best method and materials for freeing from the Aphis young plants 
that have become infested in the seed bed. Also two acres of badly 

infested cabbages at Groton were sprayed with gratifying success, in 

addition to many smaller trials of materials nearer home. 

4. A detailed study of the life history and habits of the Larch Case- 
bearer has been made and is still under way. 

5. Miscellaneous work in the breeding of various pests: the Elder 
Borer, Poplar Saw-fly, Linden Beetle, Iris Root-borer, Pickle Worm, 

Apple Maggot, Borer in Pecans, etc. Also rather extensive spraying 

experiments for the Onion Thrips on an acre of onions at Elmira, and 

a trial of three brands of commercial lime-sulfur washes for scale. 

The investigations of Assistant Professor Crosby have been as follows: 

1. A study of the Joint-worms infesting grains and grasses. This is 

a continuation of the work of previous years and is nearing completion. 

2. A study of the habits and life history of some injurious insects as a 
basis for their successful control. These include the following: the Red 
Bugs of the Apple, two species of sucking bugs causing serious injury 

by stinging the fruit; the Plum Leaf-Miner, a serious pest of the plum 

in certain orchards. 

Investigations on the biology of aquatic organisms are being conducted 

throughout the year at the Biological Field Station chiefly by graduate 
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students, but also during the summer season by Assistant Professor 
Needham and his assistants. The food of fishes is being studied, and the 
more valuable forage organisms are being reared under controlled con- 

ditions. Important studies on the biology of the so-called fresh-water 

shrimps, of the Mayflies, Caddisflies, and Beetles of the marsh have been 

in progress during the past year. 

EXTENSION. 

Both Professor Herrick and Professor Crosby have attended several 

fairs with exhibits of insect pests and have given lectures before various 

agricultural societies on entomological subjects. Also they have traveled 
with exhibits and have given lectures on the farm trains which have been 

run in this State during the year. 

RECOM MENDATIONS. 

The most pressing need of the department is for more space for labora- 
tory work. It has been impossible to accommodate all of the students 

that have applied for work in the department. 

J Ee COMSTOCK, 

Professor of Entomology. 
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TEACHING, 

1. Regular courses.— During the year two courses of instruction have 

been added to those previously given. They are: 

1. Advanced Butter-making. 

2. Dairy Buildings and Equipment, and Business Methods. The pur- 
pose of the last-named course is to give our students a better training 
in the business side of dairy work than we have heretofore been able to 

give. The total number of class registrations in the department during 

the year was 310, distributed among the several courses as follows: 

oOllige No. 40. Milk Composition and Tests (given both terms) . 87 

/) 4x, Buttersmaking’ (given both-terms)). -. eee 54 

= Ae Cheese-malcing, : ib... sie wn -etoue Sole teete e eee II 

\i43. Market) Malk and Milk Inspection... eee 29 

: < aae Elementary, Bacteriology. 21... 42s eee 22 
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2. Winter-course students—The enrollment in the Winter Dairy 

_ Course was 96. In addition, 55 students in the Winter Course in General 
Agriculture elected Farm Dairying, making a total of 151 winter-course 

students who were given instruction in dairy work by this department. 
3. Equipment for teaching.—The nature of most of the courses given 

in the Department of Dairy Industry is such that a large amount of 

laboratory equipment is necessary. This is especially true in the 
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courses in Butter-making and Cheese-making. We have added to our 

general equipment in these lines, during the past year. 

One 200 gallon Jensen Cream Ripener. 
One 300 gallon Simplex Cream Ripener. 

One 100 gallon Starter Can. 
One large Steam Sterilizer for market milk work, 

The steam sterilizer was built entirely by our men, so the cost to the 

department was simply for the material. It is a steam-tight room 8 by 11 

feet, built of hollow tile plastered on both sides with portland cement. 
The above additional equipment will make it possible for us to give 

better instruction in the lines of work concerned. 

4. Changes in staff— The only change in the department staff during 
the past year was the appointment of Miss Lois W. Wing as assistant in 

the Bacteriology Laboratory. This was made necessary by the resigna- 

tion of Miss Minnie Jenkins who left at the close of last year. 

INVESTIGATION. 

The teaching work of the department has kept our men so busy that 
it has been difficult to get time for research work. Experimental work, 

however, has been done in the following lines: 

1. A study of tests for moisture in butter—This work is a continua- 

tion of that begun last year. The results have been published in Bulletin 

No. 281. 
2. A study of the factors affecting the efficiency of cream separators.— 

This work was undertaken a year ago and is still going on. It is expected 

that during the coming year the work can be completed and the results 
published in bulletin form. 

3. Market milk inspection— The inspection work in connection with 

the Ithaca milk-supply has been continued with the result that the depart- 

ment is getting valuable information for use in instruction work, and 
there is appearing a marked improvement in the quality of the milk- 

supply of the city. This work is being conducted in cooperation with 
the Ithaca Board of Health and the milk producers. When the inspection 
work was begun the average germ content of all of the samples taken 

during the year 1907-8 was 707,800. The average for all samples taken 
in the year 1909—10 was 221,000, or considerably less than one third the 

average for the first year’s inspection work. The data accumulated from 

this work will in time furnish material for a useful bulletin. 

4. Cow-testing work.—The second year of the cow-testing work con- 
ducted by this department closed April 30, 1910. Two hundred and nine 
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cows, representing nineteen herds, were tested monthly throughout the 
year. The value of this work to the dairymen may be judged by the fact 

that at the beginning of the third year’s work, May first, without any 

solicitation on the part of our department, the number of herds included 

in the work has been increased to thirty-six with a total of 370 cows. 

The results of the first two years’ work are now being put in bulletin form 
for publication. 

5. A study of the factors affecting the accuracy of the Babcock Test.— 
Considerable work has been done by the different Experiment Station 
workers on the best method for making the Babcock Test. There still 

remain, however, a number of unsettled problems and much difference 

of opinion regarding the accuracy of certain steps in making the test. 

It is hoped that the work now under way will aid in settling some of these 

questions. 

6. Camembert cheese.—The experimental work in the manufacture of 
Camembert cheese has been continued. It will take some time to solve 

some of the problems in connection with the making of this cheese, but 

very satisfactory results have been obtained and the work will be con- 

tinued during the coming year. 

EXTENSION. 

Extension work performed by this department may be considered 
under the following heads: 

1. Correspondence.— Prompt attention to the letters of inquiry , received 

by the office is one of the important lines of extension work. The depart- 

ment receives large numbers of letters from dairymen in all parts of 

New York State, and other States as well, seeking information in various 

lines of dairy work. An effort is made to furnish the desired information 

just as far as possible. 
2. Addresses at farmers’ institutes and other meetings.— The regular 

teaching work of the department makes it difficult for members of our 
staff to. get away from Ithaca for any length of time. Members of the 
department, however, during the year have given addresses at twenty-six 
farmers’ gatherings. In addition to this the department sent an exhibit 
and one or more men on the special farm trains which were run through 
the western and northern parts of the State. 

3. Exhibits at fairs— The department has made exhibits at the follow- 
ing county fairs: Whitney Point, DeRuyter, Boonville, Warsaw, Water- 
town, Greene, Ogdensburg, Binghamton. 

At each of these fairs one or more members of the department staff 
were in attendance. The department also had an exhibit in the State 
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Institutions’ Building at the State Fair and one in the Dairy building in 
connection with the dairy products department. 

4. The winter-course instruction considered above may also be included 

in the extension work. In addition to the actual instruction of the winter- 

course students, the department gives assistance in placing the present 
and previous winter-course students in satisfactory positions. During 

the past year more calls for men have been received from owners and 
managers of dairy plants than we have had men to recommend. The 

demand for men with technical training in the different lines of dairy 
manufactures and farm dairy work seems to be increasing rapidly from 

year to year. 

5. The cow-test work already described should also be included with 

the extensiou activities of the department. 

RECOM MENDATIONS. 

The department is still in need of a refrigerating plant as outlined in 
the report of this department last year. The installation of a good 
refrigerating equipment will add materially to the teaching facilities of 

the department and make it possible to conduct experimental work which 
we cannot at the present time. The installation of this equipment will 

probably necessitate a special appropriation. 
The production and handling of market milk is increasing in importance 

in this State each year. Our department has very limited quarters for 
teaching this subject and no adequate facilities for carrying on the work 
on a commercial scale. We should add to our facilities for this instruc- 

tion greater space and increased equipment just as soon as possible. 
One of the greatest needs of the department is a man to devote his 

time very largely to field work. The addition of such a person would 

enable the department greatly to increase its extension work away from 
Ithaca and it is hoped that the necessary funds may become available 

in the near future. 
W. A. STOCKING, Jr, 

Professor of Dairy Industry. 
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TEACHING. 

During the year 1909-10, instruction was given in the various courses 

in this department to the following number of students: 
Ist se- 2d se- 
mester. mester. 
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INVESTIGATION. 

During the past year, the various lines of investigation have been con- 

tinued and some progress has been made in the study of the relation of 

food standards to milk production. This investigation will be continued 

during the coming winter. Cooperative experiments also were under- 

taken, bearing on the cause of apoplexy occurring in western lambs being 

fed for market. A bulletin covering the latter investigations is now in 

press. 
EXTENSION. 

Members of the staff of this department have taken part in farmers’ 

institutes and other forms of extension lectures to the number of about 

twenty. The department contzibuted to the exhibit of the College at 
the State Fair and has had representatives at about one half dozen county 
and town fairs, either as judges of live-stock, lecturers, or demonstrators 
in connection with exhibits. A large part of the extension work of this 

department takes the form of the supervision of the records of pure-bred 

cows being tested by their owners for admission to the advanced regis- 
tration in the Herd Books of the various breeds. This work requires the 
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services of about forty assistants for about eight months in the year. In 
the year ended May 15, 1910, records of this sort were supervised for 190 

owners of Holstein cattle and in all the records of 1,836 cows were super- 

vised for continuous periods ranging from seven to sixty days. In addi- 

tion to this, continual supervision for a period of two days in each month 

is carried on, not only for the Holstein but also for the Jersey, Guernsey, 

and Ayrshire breeds as well. The number of cows under supervision has 

varied during the year, but at the present time there are under super- 

vision the records of 180 Jersey cows belonging to 11 owners, 66 Guernsey 

cows belonging to 13 owners, 52 Ayrshire cows belonging to 5 owners, and 

28 Holstein cows belonging to 8 owners, or in all 326 cows belonging to 

37 owners. This work, while laborious and exacting, seems to be justified 

on the part of the College by the confidence with which it is accepted not 

only by the owners of the animals concerned but by the general dairy 

public as well. 

EQUIPMENT. 

The Department of Animal Husbandry has now completely outgrown 

its accommodations, and the removal of animals to the new barn makes it 

difficult to use the animals for class-room purposes to the extent that 

they have hitherto been used and that seems desirable for efficient instruc- 

tion. The pressing needs of the department are larger class-rooms, larger 

offices, and additions to the teaching force. It is also desirable that the 

live-stock equipment should be increased, particularly in sheep and swine 

and one or two breeds of cattle. 

Hy A WwiNnG: 

Professor of Animal Husbandry. 



DEPARTMENT OF POULTRY HUSBANDRY. 

The Department of Poultry Husbandry has had a prosperous year. 
In each division of its work substantial progress has been made. 

The two most important events in the development of the Department 

of Poultry Husbandry have occurred this year. They are the appro- 

priation by the Legislature of $90,000 for a poultry husbandry building, 

and the turning over, for the exclusive use of the Poultry Department, of 

a farm of fifty acres. [Either of these events would be epoch-making in 

this country in the development of a poultry department in a college of 

agriculture. The people of the State and of the College may well rejoice 
in this splendid evidence of a broad conception of the needs of a great agri- 

cultural industry — an industry which, until recently, has been almost com- 
pletely ignored by the agricultural colleges and experiment stations. The 

benefits from this new building and new poultry farm will not be limited to 
this State. The Empire State and Cornell University have set an example, 

the influence of which will be world-wide. Other States and countries 
will follow the example. New York State has established an important 
precedent. To the people of the State and to those in authority at Cornell 

University, all persons interested in poultry husbandry owe a debt of 
gratitude. 

The activities of the department may be grouped under four main di- 

visions as follows: administration, teaching, investigation, and extension. 

ADMINISTRATION. 

During the year there has been great expansion of the administration 
activities of the department, due largely to the acquisition of the new 
poultry farm. The farm was taken over by the department without spe- 

cific appropriations for its maintenance or development. Operating ex- 

penses have been high, owing to lack of equipment, distance from our other 

activities, lack of water-supply, and the run-down and neglected condition 

of the farm. However, the sales to date and the present inventoried value 

of the crops and stock, including 2,800 chickens, indicate that the farm 

will be self-sustaining, so far as operating expenses are concerned, with 

the exception of a special appropriation toward fencing (about onehalf 

the amount necessary). 

[84] 



DEPARTMENT OF POULTRY HUSBANDRY. 85 

Fifteen acres have been well fenced for rearing chickens; old fences 

and hedgeways have been removed ; wet places have been surface-drained ; 
worn-out sod land has been broken up, fertilized, and sown to buckwheat ; 

land too poor to grow corn has yielded a fair crop of sunflowers; one 

acre of the best land has been given special treatment and a good stand of 

alfalfa secured. 
Owing to our being able, this year, to rear our stock on free range, we 

have greatly economized labor, reduced mortality, and improved the 

quality of our stock. 

Some of the more important items from the last inventory, taken July 

I, 1910, are as follows: 

Approximately fifty-five acres of land (rented).......... $3,500 OO 
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TEACHING, 

Owing to a lack of laboratory room to accommodate large numbers 

of students in a single class, the courses have been arranged to meet the 

needs only of persons specializing in poultry husbandry — in other words, 

for those who could give eight or ten credit hours per year to the subject. 
This resulted in debarring many students who desired to elect a short, 

elementary course. As a compromise between these extremes, this year 

the subject has been subdivided and specialized into two or three hour 

courses. This has resulted in largely increasing the number of students 

electing poultry husbandry and also the total number of credit hours 
taught. It has also nearly doubled the size of the laboratory sections, 
making it impossible to give satisfactory instruction in this course until 

we can occupy our new building. 
There is an unprecedented demand this year for instruction in the 

Winter Poultry Course. Last year, on September 30th, thirteen appli- 

cations had been accepted. On the same date this year, fifty-five applica- 
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tions have been accepted and deposit fees paid. One person from this 

State and nineteen from other States have been denied admission, be- 

cause of lack of room —an increase of approximately five hundred per 

cent. In view of the above, it now seems certain that the department 

will be obliged this winter to turn away many more short-course poultry 
students than it can accept. This indicates that before we shall occupy 

the new building and auxiliary buildings the department will have more 

than reached the estimate set of the number of students to be accommo- 

dated. This emphasizes the necessity of securing, as speedily as possible, 

appropriations for the auxiliary buildings, which were called for in the 
plans and estimates for future development submitted a year ago. 

With the increase in attendance of students, it will be necessary to 

increase the teaching force. We should now have an assistant professor 

primarily for instructional work. 

INVESTIGATION. 

Owing to a lack of poultry-house facilities, the amount of investiga- 
tional work conducted by the department has remained essentially the 

same as last year. Many important projects remain untouched and the 

present work is seriously handicapped because of lack of room. 

Among the projects investigated this year are 

1. A comparison of the results of free range versus bare yard and close 
confinement on laying and breeding stock. 

2. The accumulative effect of natural versus artificial incubation on 

the health and productivity of fowls. 

. The importance of constitutional vigor in selecting fowls. 
The relation of inheritance to the function of egg production. 

. Age as a factor in production and breeding. 

The feeding of color pigments in nutrition experiments. 
Seven methods of feeding chickens to broiler age. 

Second year experiments in cross-breeding White Leghorns and 

Barred Rocks, in comparison with pure breds. 

CON Du bw 

Three bulletins have been published during the year as follows: 

No. 274. “ Principles of Building Poultry Houses.” 

No. 277. “The New York State Gasoline Heated Colony Brooder 
House.” 

No. 282. “Seven Methods of Feeding Chickens.” 

A bulletin on “ New Poultry Appliances” is now in the press and 
several bulletins are in preparation. 

Experiments have been and are now being conducted in cooperation 

with the Department of Agricultural Chemistry and the New York State 
Veterinary College. 
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Our investigational work is greatly in need of additional pen room. 

At an early date laying-houses should be built on the poultry farm, where 

practically all of the investigational work with live fowls should be per- 
formed, away from the distraction about the present plant. 

Nearly all of Professor Rogers’ time and that of an accountant and all 

of the time of one assistant has been and is now being devoted to inves- 
tigational work. 

EXTENSION. 

1. Correspondence.— The correspondence has steadily increased. The 

number of letters written in 1909 was 7,088, in 1910, 7,470, an increase 

of 382, notwithstanding the fact that a series of form letters, in reply 
to requests for poultry literature, has greatly relieved dictated corre- 

spondence in the office. Two stenographers and an accountant are per- 

manently employed and considerable extra help is required. 

2. Extension department publications— With one exception, the Read- 
ing Course lessons in poultry husbandry are now out of print. Five 
lessons for use this winter are being written: “ Poultry Troubles and 

How to Prevent Them”; “ Feeding Chickens ”; “ Incubation”; “ Im- 

proving the Quality of Eggs”; “ Poultry Organizations.” 

3. Extension work away from the college— This work has been con- 

ducted in connection with agricultural fairs, poultry shows, grange meet- 

ings, farmers’ institutes, and the like. Owing to the fact that this branch 
of our work could be increased with our present buildings and equip- 

ment and because of its immediate value, it has been largely expanded 
during the year. Engagements have been met by members of the poultry 
department staff as follows: 
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Extension work away from the college of some type was carried on 

in 144 places in the State of New York this fiscal year. 

The large demand from managers of poultry shows and agricultural 

fairs for educational exhibits is a good indication of the value of the latter. 

Their efficiency in reaching the people of the State is shown by the fact 

that two hundred or more signed requests for agricultural college litera- 

ture were secured at each show, and in two instances (International 
Poultry Show, Buffalo, N. Y., 1910, and the New York State Fair, 1910) 

one to two thousand requests were received. In the wake of each of 

these exhibits and demonstrations comes a large increase in corre- 

spondence and application for admission to courses in the College of 
Agriculture. 

All of the exhibits at the agricultural fairs, the lecture work in con- 
nection with railroad trains, and many of the other lectures, were in co- 

operation with the extension office and several were in cooperation with 
the New York State Department of Agriculture. 

One person now devotes his entire time, for one half of the year, to 

the outside engagements, conducting educational exhibits, giving demon- 

strations, lecturing, and giving advice by personal visits to poultry farms, 

Several persons could well be thus engaged continuously. 

RECOM MENDATIONS. 

1. Location of the new poultry husbandry building— The location of 

the new poultry husbandry building is a matter of vital importance. 
The writer desires again to emphasize what he has urged on several pre- 

vious occasions, that the poultry building should be located in connection 

with the Agricultural College group, and in such position that auxiliary 
buildings and yards can be properly maintained for the instructional work 

in the practice courses. The subject of poultry husbandry cannot be 

taught successfully by lectures, text-books, and laboratory work alone. It 
is an art as well as a science. The students must have opportunity to 

do a large amount of work with their hands, under our immediate direc- 
tion, before we can safely place on them the stamp of approval. If 

practice courses must be taken at any great distance from the Agricultural 

College group, students will not and cannot elect the work. The experi- 
ment has been tried at other colleges and has failed, 

2. Auxiliary buildings.— Before we can make full use of our proposed 
poultry husbandry building for teaching purposes, it will be necessary 

largely to increase the number of auxiliary buildings, where the brooding, 

fattening and feeding for egg-production are to be conducted. In the 

plans for future extension submitted during the year by the department, 
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estimates and plans were prepared, calling for an appropriation of $20,000 

for auxiliary buildings. This appropriation should be secured at the 
earliest possible date. 

3. Buildings and equipments for the new poultry farm.— Special ap- 
propriations should be made in the near future for laying houses, a water- 

supply system, a large amount of tile draining, a cottage where the help 

can room and board, and for a team, farm implements, and tools. 

4. A poultry census. (From 1909 report) “Among the many ave- 
nues of effort for developing the poultry interests of the State, not yet 
attempted by the department, and which should be undertaken when the 

funds are available, is a poultry survey of various sections of the State. 

The department should go to the farms and study the problem first- 

hand and follow this up with specific help when needed in improving 

rations, mating stock, preparing products for market, remodeling poultry 

houses, preventing disease, and in many other ways for increasing the 

efficiency of the farm.” 
5. Farm laboratories— (From 1909 report) “ The natural -result of 

a careful study of poultry farm conditions is the discovery of problems 

which demand careful investigation. Hence, the need for farm labora- 

tories. Already the department is called on to send representatives to 

conduct experiments on the spot. Many problems can best be solved, and 

some can be solved only on the farm where the problems exist. Such 

cooperative enterprises furnish the most convincing object lessons.” 

6. Poultry breeding stations. (From 1909 report) ‘A poultry test- 

ing and breeding station should be established in this State, where various 
breeds, varieties, and strains of poultry can be trap-nested and compared 
under the most favorable conditions and careful supervision. Such an 

enterprise could be made wholly self-sustaining after the land and build- 
ings were provided. The interest developed would focus attention on 

the importance of good breeding and correct methods of handling poultry, 
and would be the means of distributing, to the owners of the tested stock, 

in every section of the State, the most productive and most vigorous 
individuals to improve their breeding flocks. These and many other 

opportunities await our attention. We are ready and anxious to under- 

take these important educational enterprises. The returns would 

abundantly justify the State in providing the way.” 

JAMES E. RICE, 

Professor of Poultry Husbandry. 



DEPARTMENT OF FARM MECHANICS. 

TEACHING. 

The number of students who received instruction in the courses offered 

by this department is given in the following list: 

No. ane 
REGULAR COURSES marked taught 

BaruelMechaiics say. Hall oo.) ce Ses ow one es oa ute eee 68 76 

BarnamViechanics 6a. Springs.) .y0 acvee woos ee ee ee oe go 105 

artnmneincerino ce. Kall yi. sheds ks oe ene 39 39 

Bane meineer ine 52)" Spring 2: 4. 2 ws. waste es ae eles ee 35 44 
Badan) Weechanics, OG “S pring ».°...55-.). 2 ess ee oe eee 2 3 

WINTER COURSES 
Pat sWlechaniesr yl, «Cre. AG. 2 hs. 2 3.2 2le ke nae ee Oe ee 65 73 

arn Mechantess 5a, “Poultry its. oes. 2530 she eibe wee 45 54 

MR Ob als) ava, Mia Ses tes eee aise kee mizing eteis te ete eee ee 345 304 

As will be noted from the above, a special two-hour course was offered 

for the winter-course poultry students. The students complained, how- 

ever, that the addition of this work made their schedule too heavy, and 

it will not be given next year. 

The staff of the department was increased by the employment through- 

out the year of a regular instructor in Farm Mechanics, and a student 

assistant in Farm Engineering. Another student assistant was required 

for the work in Farm Mechanics during the spring term. 
As the laboratory facilities were not increased, the congestion was 

even worse than last year. Morning sections had to be provided, and 

as part of the work is on gasoline engines the noise and vibration from 

these seriously inconvenienced the departments housed above the 

laboratory. 

INVESTIGATION. 

The testing of spray nozzles was continued at times when the laboratory 
was vacant and when the running of the engines would not inconvenience 

other departments to too great an extent. A great number of tests are 

required and the work progressed but slowly. 
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EXTENSION, 

During the summer the head of the department addressed one meeting 
at a farmers’ picnic and attended three county fairs and the State Fair 

at ‘Syracuse. An exhibition of spray-nozzle testing was given at the 
College during Farmers’ Week. In addition, the inquiries through the 

mail and by visitors were attended to. 

RECOM MENDATIONS. 

Students are asking more and more for courses specializing in plows 
and other farm implements which cannot now be given because of the 

inadequate laboratory facilities. Courses giving special instruction in the 

handling of boilers and steam engines are asked for but cannot be given, 

as there is no smokestack near the laboratory. The department needs 

much more laboratory and exhibition space indoors, and it needs an area 

of one or more acres of land for the testing of machines that work in 

the soil. 
HOWARD W. RILEY, 

Assistant Professor of Farm Mechanics. 



DEPARTMENT OF CHEMISTRY. 

TEACHING. 

The work of the Department of Chemistry for the year 1909-10 has 

been concerned more with the instruction of students than with investiga- 

tions or extension work. The reason for this is evident when it is noted 

that during this year occurred a change in the curriculum of studies, 

whereby required work of chemistry was changed from the Sophomore 

to the Freshman year. The effect of this was to bring into the course 

both sophomores and freshmen. Owing to the large registration, the 
time of the members of the staff of instruction for investigation work 
was limited 

The registration may be classified as follows: 

Gea dtes SPU GEUES titty cere Mekal oe eee mes oe EN Ca ee 19 
ikesular/undersraduate: studentss J. 0.28 getin clans oe ee 276 
SPectalOstudents weiss. ik once ee ae ie ee a et ee : 54 

Manterzcourse “students: i -<..c0 2). sa sci stant cere woe tiene ee 178 

Opals Os eek nce kad GC Le CAE UEP eee een ais ois as ee 527 
SS SSS 

INVESTIGATION, 

As heretofore, this department has cooperated with other departments 

of the College in making such chemical analyses as they requested. The 

analytical work performed may be summarized as follows: 
Samples 

PSCC. area's sole wis sie Sie 2 aan ii uate Oi'g ghar oye abe sapere ee ake Wats pe 154 
PROGUIIZEL Ss 5 Te Naw woke, 5 tie ota ee Shan TRC en 45. 

SOM Sos ey kf stains we Susie wis isigsete BES a eee nen a 128 
MING SSE pce. ws cen sn al willie da won arena ec eek at oda a eT ca ee 
WANE BARS erie Sie Ss cote w Cie occ cta alee as pile Ogee Ne cone 5 
MPOISOM CASES” 65.) 635 akc ES Ss soe ta cape eso ane ene OR eee 3 
MMSE CHICIGES 25 28 Sa are si Ss ce ete Oe ae ENA este Paige tae 9 
Muscellameots: (1) si... een is Gald es Bh eee eee ees eer 135 

Total ee ue Gm aie Tia lave SS Rea cae as ee 504 
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The investigation work of necessity was limited, owing to the pressure 
of instruction. One subject, however, has been carried to a point where 

it seems that a note may properly be made of its progress. For some 

time there has been conducted a study of the determination of the lime 

requirement of soils. The results of this work seem to show that the 
methods employed are giving fairly accurate data on the need of lime. 

Confirming investigations made elsewhere, it is found that the well- 
drained uplands are more deficient in lime than the bottom lands. 

Correlated with this may be mentioned some results obtained by the 
Department of Sanitary Chemistry to the effect that most ground waters 

in well-drained uplands contain more free carbon-dioxid than do the 

waters in the lower levels. It appears that the free carbon-dioxid in 

the ground waters becomes gradually combined as lower levels are reached. 
This combination is principally with lime. In the lower levels the carbon- 

dioxid is to a large extent combined, and to a less extent free. This 

seems to have a bearing on the depletion of some soils of their lime. 

Work is being continued on this subject in a practical way on some large 

farms in New York State. 

EXTENSION. 

The extension work performed by this department has consisted of 
miscellaneous chemical work that has been performed at the request of 

residents in the State who have submitted samples of different materials. 
Members of the staff have attended and taken part in seven meetings 

and six fairs. 

GEORGE W. CAVANAUGH, 

Professor of Chemistry in Its Relations with Agriculture. 



DEPARTMENT OF RURAL ART. 

During the past College year, 1909-10, new evidences have accumulated 

that the Rural Art courses are essential. Up to within the last two 

years it was necessary to create interest in our work and, in fact, to 

encourage the student to see its worth. The public, too, did not appreciate 

the need for such education. Now, however, our questions are not “Will 

we have students to teach,” or “ Does the public appreciate out-of-door 

art sufficiently to allow us to have a place in a college curriculum,” but 

rather “ To whom shall we offer instruction and how shall we further 

still more the public understanding of our work?” Rural or landscape 

art has been so little taught or even heard of in this country that we 

have had no precedent to follow, and naturally have had to feel our way 

carefully. It is, also, an indefinite subject, largely dependent on the 

personal equation, which cannot be handled as can science or history. 

Its interpretation is difficult and it has taken some experimentation to 

determine how the student may best be given his work. 

TEACHING. 

During the first year of our existence, 1904-05, but three regular 

courses were offered: one in Theory and Aesthetics of Landscape De- 

sign, one in Plan Making, and a third in Freehand Drawing. The follow- 
ing year, 1905-06, in addition to the three original subjects taught, we 

offered a course in History of Gardening, one in Plant Materials, and one 

in Advanced Plan Making and Design, thus increasing our course of 

study from three to six courses. 
In 1906-07, no new courses were offered, inasmuch as the ones of the 

previous year were meeting our needs. In 1907-08, we considered it 

advisable to offer a course in Landscape Engineering and also felt the 

need of a seminar, where the work of the several students together with 

the public problems of the day in Landscape Architecture could be dis- 

cussed, thus increasing our number of courses to eight. In 1908-09, a 
new course in Advanced Plant Materials was added, making our total 
number of courses nine. 

In 1909-10, it seemed advisable, especially as we were changing our 

entrance requirements, to introduce our subject to the sophomore class, 
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and for this reason a new course, entitled Introductory Lectures to Rural 

Art, was established in the second half year, the primary object being to 

familiarize early those students who were coming to us later with the 
more salient and fundamental principles of our work, our trouble having 

been previous to this time the unpreparedness of our students. An 

additional course of six lectures in Rural Improvement was also organ- 
ized for the benefit of the winter-course students. It will be seen 
from the above that in six years our courses of instruction increased 

from three to eleven in number, indicating a rather steady and permanent 

growth as well as a stronger call for our subject. 
During the year 1909-10, the teaching was conducted much the same 

as the year before, courses being given in Theory, Design, Sketching, 

- History of Landscape Design, Landscape Engineering, Plant Materials, 

together with the Seminar, the object of which is a better understanding 
of the current civic and landscape topics of the day. Advanced work 

was done by seniors, and in one instance we have prepared and sent 

to Harvard University a student sufficiently able to have obtained a 

fellowship in the Department of Landscape Architecture at that 

university. 
Our teaching was done largely in the rooms of the College of Archi- 

tecture for the reason of their being in closer proximity to the excellent 
library of that College and also to our drafting room, we being allowed 
by the desire and kindness of Professor Martin to utilize one section of 

the architectural drafting rooms for the teaching of our plan work. 
Several classes, however, particularly the work in Plant Materials, have 
been conducted in a seminar room in the College of Agriculture, as was 

also the work given to the winter-course students. 
Up to the year 1910, our teaching force had been confined to an assist- 

ant professor and an instructor. In addition to this help, the department 

has had the assistance and cooperation of other departments in the 
College of Agriculture, and of the Colleges of Architecture, Engineering, 
and Arts. During the year 1909-10, several outside lecturers were en- 

gaged to supplement the instruction given in the department. 
The writer has to report the resignation of his instructor of last year, 

Mr. George E. Burnap, who resigned to accept a position as landscape 

architect to the city of Washington. His place has been temporarily 
filled by Mr. Eugene Montillon, a former student in the University, who 

has had considerable experience in the professional practice of our work. 
In addition to the instructor, we have had a student assistant in laboratory 
work in Plant Materials, Mr. John L. Doan, 
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INVESTIGATION. 

In investigation there has been little or no work done by this depart- 
ment except through the course in History of Gardening. This course, 

which was established in 1905-06, has proved most interesting and has 

necessitated considerable investigation along historical lines, there being 
little or no published information regarding the history of gardening. 

Our investigation in histery, however, has not been published except 

through the lecture course. There is little call for investigation work 
in this department. 

EXTENSION, 

As mentioned in the report of the department last year, there is room 

for considerable extension teaching in the department, particularly in 

creating better surroundings about public and rural schools, and about 

the homes in rural communities. Considerable work was done along 
this line during the past year by Mr. Burnap, who gave valuable aid 

in answer to many requests during the year. Many plans were made for 

the improvement of small school grounds as well as for farm properties. 

Considerable recommendation was given regarding the color of farm 

buildings. This is important not only from an aesthetic but from a 

practical standpoint. A thorough investigation was made through a large 

number of paint manufacturers regarding color harmony in farm build- 

ings, it being considered that an aesthetic and proper color was not neces- 

sarily an impracticable and expensive one. This fact is mentioned for 

the reason that our investigation showed that two thirds of the farm 

buildings in the country were painted red, primarily because red paint 

was cheap and wore fairly well. Our investigations developed, however, 

that softer, quieter tones in color could quite as well be used without 
additional expenditure or effort. 

During the past year, lectures have been given in various surrounding 

towns, and representatives from the department have been sent to grange 

meetings to carry further the work for the better understanding of good 
surroundings. All of the above talks were well illustrated by lantern 

slides. 
As for a larger extension work, we cannot take up this activity until 

funds are set aside for it. The writer has looked about considerably. 

during the past three or four months for some one who could be engaged 

by the department to deliberately and carefully take up the question of 
rural and extension work, and he finds that any person who would be 

at all properly or sufficiently well trained to allow so important a com- 

mission to fall into his hands must necessarily be one commanding a 

considerable salary. We are extremely desirous of conducting detailed 

extension work, but this cannot be done until funds are available. 
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RECOM MENDATIONS. 

In regard to recommendations, what has just been said in the above 
paragraph had best be first considered. We need little or no change in 

courses or, in fact, in the extension of our teaching, but instead we 
should have sufficient money to establish and maintain a thorough exten- 

sion department. Such a department or head would call for an annual 
expenditure of at least two thousand dollars for salary, in addition to at 

least two or three thousand dollars with which-to carry on his work. We 
have been rather careful in publishing the fact that we were ready to 
accept queries for solution or to do much external teaching, fearing to 
be given far more than we have either opportunity or money to handle. 

The second greatest need is for larger office quarters and equipment. 

TRIPS OF INSPECTION, 

What might have been included under the head of either teaching or 
investigation may be mentioned here—the introduction of trips of 
inspection, occupying four or five days, taken during the spring for the 

purpose of studying good examples of landscape work, either now com- 

plete or in the process of construction. Two years ago this method of 
investigation by students in the department was inaugurated and a trip 
was taken through the Hudson River valley, where a number of examples 

of landscape and rural art work were shown. During the spring of 1910, 

a trip of inspection, which proved of inestimable value to the students, 

was taken to Boston and vicinity, where a careful study was made not 
only of the larger and more interesting pieces of private landscape work, 

but of the Boston Metropolitan Park system. It is our intention to 
continue these annual trips of inspection from year to year, the coming 

year’s trip to be to Philadelphia, Washington, and vicinity, where some 

of the examples of earlier landscape work will be studied. 

EQUIPMENT. 

As to equipment, there is little to say, for the major requirements 
have been fairly well met. The allowance during the past year has been 

spent largely for current expenses, cataloging, additional lantern slides, 
and stenographic work, and the same will be largely true the coming 

year. The main effort was and will be again the coming year to assemble 
a good collection of photographs illustrating the masterpieces of land- 

scape design, together with some of the more modern work. 

BRYANT FLEMING, 

Assistant Professor of Rural Art, 



DEPARTMENT OF DRAWING. 

TEACHING. 

Heretofore, Freehand Drawing in the College of Agriculture has been 

a required subject. At the beginning of the present year it became an 
elective. It was therefore to be expected that, inasmuch as drawing is 
not one of the popular or so-called “ practical’ subjects, there would 

result a very noticeable falling off in registration; and such was the case. 
However, all things considered, the number of students taking work in 

the department was very gratifying, there being no less than sixty the first 

term and thirty-five the second. This difference in numbers is accounted 

for by the fact that the course in Elementary Mechanical Drawing was 
given only in the first term and that there were also a number of students 
from the upper classes taking their required drawing. 

Not only was Freehand Drawing made elective but it was extended, 
being made a year subject instead of one term, for the reason that drawing 

requires time and practice and one term is not considered as sufficient 

to acquire a working knowledge of the subject. 

The Sketch Class, Rural Art 83, has also been extended from one to 

two semesters to give the students specializing in this field greater 

facility in graphic expression, for which there is quite as great need in 

Rural Art as in Architecture, and architectural students are usually 

required to undergo much longer training in drawing. Thus the students 

in Rural Art who must also have taken Course 2 will have had at least 

two full years of Freehand Drawing and will be better equipped to enter 

their profession. Of the students in Applied Drawing, one has actually 

been doing professional scientific illustration while another has become 
scientific draughtsman in a southern experiment station, 

For the first time there was given in the College, in the first semester 

in the present year, a course in Elementary Mechanical Drawing. It 

has evidently met a need in the training of students of certain depart- 
ments of Agriculture and therefore in the coming year will be given 

both terms, instead of the one, enabling a greater number of students to 

avail themselves of the opportunity afforded by such a course. 
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EXTENSION, 

The extension work of this department has continued in the prepara- 

tion of the illustrations of the College bulletins and leaflets, whish are 

made as attractive and artistic as possible, thus making for aesthetic 
influence as well as for increased interest in these publications. 

EQUIPMENT. 

To the department equipment have been added artificial fruits, a few 
stuffed birds, a small collection of preserved insects, a number of shells, 

and some animal skulls, so as to give the students opportunity, as nearly 

as possible, to draw from the natural objects. A few new plaster casts 

have been acquired, and on the walls of the drawing room have been 

placed valuable original scientific drawings loaned by Harper’s, the 

( entury Company, and others. 

W..C. BAKER, 

Assistant Professor of Drawing. 



DEPARTMENT OF RURAL ECONOMY. 

TEACHING. 

The changes in the teaching done by the Department of Rural Economy 

have been confined to the addition of the course in Agriculture for 

first-year students. This course is designed in the main for students 

from the towns and cities to give a general survey of the whole field of 

agriculture — technical, economic, social, and historical —in order that 

such students may get a proper perspective. 

It is proposed next year to offer a course in Conservation, appealing 

to all classes of students in the University. 

INVESTIGATION. 

Investigation is continued in the main for material to be used in 

teaching. A fundamental study of crop production in the United States 

is also under way. 
EXTENSION. 

The efforts of the department along this line are mainly by corre- 
spondence. Cooperative enterprises have been the subject of most fre- 

quent inquiry, followed by requests for information on the general eco- 

nomic and social problems of agriculture. 
G. N. LAUMAN, 

Professor of Rural Economy. 
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TEACHING. 

This year saw the beginning of the instruction in those courses in 
Home Economics which have been developed to make a coordinated four- 

year course in this subject. 

1. A course, ‘‘ The Home,” was offered to freshman students registered 

in the College of Agriculture who signified their intention of specializing 
in Home Economics. 

2. A course on “ Foods” was given for sophomore students in Agri-- 
culture specializing in Home Economics. 

3. A general or survey course in Home Economics, including some 
laboratory work and discussion of the more important points in nutrition, 

food preparation, sanitation, house planning, and the like, was offered 

to include students in any departments in the University and not special- 

izing in Home Economics. This course was well attended and has proved 

to be of great value to the women students in the University. 
4. A course in “ House Planning,” to be incorporated in the four-year 

outline, was offered through the courtesy of Mrs. Helen Binkerd Young, 

who gave her time for this instruction, 

5. A number of courses were offered by the department to winter- 
course students: 

9 

(a) A course in Foods and Human Nutrition. 

(b) A course in Sanitation, House Planning, and Household Man- 
agement. 

(c) A course in Sewing. 

The teaching work in the department was done by Miss Van Rensse- 
laer and Miss Rose, with the assistance given by Mrs. Young in House 
Planning and by Miss Dick, who was employed during the Winter 
Course to teach sewing. 

INVESTIGATION. 

The great necessity of giving a large amount of time to the actual 
development of a new department and the very limited staff have made 

it impossible to spend any considerable effort on investigation work. 

I. Some experiments were made on the cooking qualities, waste, flavor, 
etc., of various grades of quinces. This was done in connection with 

the Department of Horticulture. 
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2. Some experiments with breads were made to determine the effect 

of different temperatures for varying lengths of time on the bacterial 

count in the interior of the loaf. ~ 

3. Many experiments have been made during the year to test the 

comparative efficiency, economy, and value of some of the new labor- 

saving devices as compared with hand labor. Ironing machines were 

tested against hand irons. Bread made by hand was compared with that 

made in small and large bread-mixers. The broom was pitted against the 
vacuum cleaner. 

4. Some investigations have been begun to determine the cost of home 

products as compared with market products, as canned goods, bread, 
and the like. This investigation is to include a consideration of time, 

effort, fuel, aesthetic value, quality of product, margin of profit, and 

other factors. This necessitates examination and analysis of a number 
of samples, and under present limited equipment will progress slowly. 

EXTENSION. 

The extension work in Home Economics for the year has been given 
on the following lines: 

1. Publication and distribution of bulletins. 

2. Correspondence course with 15,717 members. 

3. Organization of new clubs and work with new clubs. 

4. Visits to farmers’ and farmers’ wives’ clubs, granges, institutes, and 

other educational organizations. 

5. The program of the Housekeepers’ Conference held during Farmers’ 

Week. 

6. The Winter Course in Home Economics. 

The Reading Course has not been allowed to increase as largely in 
membership as could easily be accomplished if more bulletins were avail- 

able for distribution. However, the natural unurged increase in numbers 

has been steady and promising. The placing of domestic topics on a 

scientific basis in the home is fast gaining ground if we may judge from 

the constant calls for literature during the year and from the very 
numerous and varied questions sent to the department to be answered. 

The membership in the Reading Course for Farmers’ Wives at the end 
of.this year is, 15,717. 

Rural reading clubs have been organized in various parts of the State 

with a membership per club varying from twelve to one hundred and fifty. 
Meetings are held monthly or bi-monthly through the winter months, 

with a program partly based on the bulletins of the Farmers’ Wives’ 

Reading Course. In some of these clubs programs are conducted with 
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reference to both farm and farm-home subjects, and some clubs have a 

membership of both men and women. The number of such clubs is 42. 

Whenever practicable, addresses have been given outside the College on 
the subjects taught in the College. There have been given by members 

of the department 120 addresses, half of which have been in farmers’ 

institutes. 

The Housekeepers’ Conference, held in February last, is officered by 

the farm women of the State, and the annual meeting is held during 
Farmers’ Week. Lectures, demonstrations, and exhibits are provided 

throughout the week by members of the staff and others. It is proving 
an excellent means of affiliation between the College interests and the 
women of the State. 

The Winter Course in Home Economics was attended by a larger 
number of farm women, for whom the work is planned, than in former 

years. The number enrolled was 30. Several applicants were refused 
admission because of lack of time on the part of the staff to handle the 

extra laboratory sections thus necessitated. 

RECOMMENDATIONS. 

The rapid growth of the department during the past year urges the 
necessity of prompt action to ensure new accommodations. It is recom- 

mended that the department develop at once (a) Domestic Art (including 

textiles, sewing, designing, etc.), which must be included in a well-bal- 
anced course in Home Economics, (b) the regular work already being 

done in the department, (c) the extension work, which is becoming yearly 

more popular and for which there is greater demand and greater need 

than ever before. . 

Much attention has been directed from other States to New York 

because of the start it has made on extension work for women. The 

feminine public mind is ready to receive special instruction and training 

in the concerns of the home. While working to attain this condition of 

affairs the amount of service and funds previously available have done 

fairly well. Now, a larger amount of work, time, and money is needed 

to place the extension work on its right basis. It is the belief of the 

heads of this department that the College as a whole is strengthened by 

the extension work; that the teaching staff is better prepared -for the 

class room by an acquaintance with rural conditions in the State; that 
extension work ensures a much steadier and sturdier departmental 

growth. On the other hand, nothing short of academic work should 

be given to the people through University Extension. Therefore, it is 
recommended that the extension teaching be reinforced by an additional 



104 DeparTMENT oF Home Economicés. 

woman trained to work in the class-room, and to write and speak on 
scientific home making; that a larger expenditure be made for bulletins 

on subjects now called for by the farm home and necessary for the better- 

ment of rural social life. 

FLORA ROSE, 

MARTHA VAN RENSSELAER, 

Lecturers in Home Economics. 



DEPARTMENT OF EXTENSION TEACHING. 

TEACHING. 

The one course in the curriculum given by this department attempts to 
place students in touch with the affairs in their communities through 
study of the principles of organization and practice in the writing and 

presentation of country-life subjects. Parliamentary practice is made a 

strong feature, that young men in the country may hold their own in 

public debates. The instruction aims to keep alive interest in those 
literary exercises, debates, and public discussions which so thoroughly 
mark the country people as thinkers. It is hoped to maintain that interest 

which formerly found its expression in spelling matches, debates, and the 
old time “ literary.” | 

While in the past two years much attention has been shown in the 
preparation for the annual stage in public speaking in the College of 
Agriculture, there is a marked increase this year, due to the establishment 
of the Eastman prize of $100 in public speaking for agricultural students. 
This prize is probably the largest ever offered in a college of agriculture 
for the encouragement of rural leadership and the promotion of effective 

self-expression among agricultural students. Through the forces gen- 

erated by this competition, new life will be infused into the economics and 

politics of the country. This work received public mention in the annual 

address of the Master of the State Grange two years ago. The registra- 
tion in the course (Extension 105) of fifty students has taxed to the 

utmost the resources of the department, since the laboratory or practice 
work alone consumes four laboratory periods a week, calling for individual 

attention to each student in the laboratory. This condition, which obtained 
last year, will be felt more keenly this year, since the course has been made 

of two hours credit rather than one hour credit. Notwithstanding this 
and that it is open only to special students and juniors and seniors of 

the regular course, the registration has increased to fifty-eight for the 
coming year, calling for eight laboratory periods. 

EXTENSION. 

The extension enterprises of this department fall under three general 
heads: 

1. The oral presentation of ideas.— It is the aim of the department to 

aid all departments in the College in giving lectures throughout the State 

[105] 
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during the year. Many of the departments did outside lecturing during 
the past year. With their experimental and teaching work they are often 

hard pressed by the extension work beyond what is reasonable to expect 
in view of the research and teaching work required. 

The lectures by members of the College staff were given on request at 

county and subordinate fairs, agricultural and horticultural clubs, farmers’ 

and teachers’ institutes, dairymen’s and poultrymen’s associations, farm 

trains, and Farmers’ Week. Three educational farm trains were con- 

ducted last year by the College in cooperation with the New York Central, 

the Buffalo, Rochester and Pittsburg, and the Lehigh Valley railroads. 
In each case a staff of ten to fourteen of the older professors, as advisers, 

remained on the road for three to six days, giving short talks on the 

railroad at points previously scheduled for stops. Approximately 40,000 

persons were directly reached in this way, and indirectly doubtless three 

or four times more. 

During the past year, representatives of the following railroads have 

sent high officials as representatives to the College of Agriculture to 

arrange for educational work of a cooperative nature, as seemed best 

to the College of Agriculture: New York Central, Lehigh Valley, Lacka- 

wanna, Erie, Buffalo, Rochester and Pittsburg, Delaware and Hudson, 

and Mohawk and Oneonta. 

Last year the Farmers’ Week was placed on a more firm basis. Over 

2,000 persons were in attendance during the week, traveling from the 

farthermost parts of the State, coming sometimes as individuals and many 

times as representatives of organizations. A number of organizations 

met here during that week and instituted the policy for organizations to 

hold annual meetings here during Farmers’ Week. The difficult question 

of sufficient accommodations was settled by the cordial cooperation of 

the Ithaca Business Men’s Association. 

The demand for educational exhibits at the fairs has become very heavy. 

This year fourteen departments were represented at the State Fair, and 

a staff of 20 to 25 persons was in constant attendance, giving counsel to 

the hundreds of inquirers. Educational exhibits went to twenty-five county 

or town fairs, with practically all expenses assumed by the local fair 

associations. This marks a long step in advance and, with other similar 
propositions from the College, places the burden of such work squarely 

on the local people with a fair division of expenses. This does two things: 

it allows the work to grow more rapidly than it could under the State 

appropriations alone, and it has an educational effect in arousing the 
community to action. 
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Summarizing the events as given above, with additional figures, we have 
approximately the following number of persons reached through such 
means as: 

MRR VVCEIG | 5. asa a tgheacetetitlain’a sis a's\b ehnit wiain's’e cele wove 4% a= 2,000 

MINER GANS 056s 5 7 Ga hare asi allaye. oko Se aoe ale Cea) e Ry cata teya 4 40,000 

Semmemesenston 1EChUIneSe seutc’s disso 4.0 sic a tidgs a's ole aia ays/aye bls 23,590 

Total eer ee eee eee ererererereeeeeeeeeeeeeeeeixn ee ee eeseeeee 65,590 

2. The written presentation of ideas has to do with the different 
Station, nature-study, and reading-course publications with which we have 

come in contact. Following the Director’s suggestion of some time ago, 
a committee of the faculty is now considering the reorganization of our 
bulletins and mailing lists so that the public may more easily get at our 
literature, and that we may more effectively serve their interests. In the 

matter of classified mailing lists furnishing a definite list of persons inter- 
ested in particular lines of agriculture, we find no examples of special 
merit in other agricultural colleges. The purpose of this reorganization is 
to unify our several publications and to be more easily understood by 
the public. The definite classification for a live mailing list is practically 
completed and should be in operation by the first of January. 

The Farmers’ Reading Course should have more attention to individ- 
ual discussion papers. Our present list of 6,625 active readers is larger 

than can receive proper attention. Attached is a report of the reading- 

course work. Our department has assumed a part of the boys’ and girls’ 
work in connection with the Rural School Leaflets, and in continuance of 

the work of John W. Spencer. The time and necessary funds for this 
work, not specifically provided for, drew heavily from our regular exten- 

sion fund. 
Under this head also falls a large amount of correspondence which 

divides itself into three classes: First, the bulletin, advertising, and 
circular matter, a large part of which goes from the mailing room, giving 
results of research and calling attention to cooperative experiments, 
Reading Courses, and Farmers’ Week. The mailing lists in the mailing 
room are as follows: 

CC TEMCRICC ent aNiGty ) hes ar ae ae es icin Gs Ko a.0l 21,500 

ORES SES Aa ie a 0 ca et iD 2,500 

Berar ee IM IATETONE? fu, yt otehars ta kia, sda etniie eo pale aes ect emis 2,475 

ate RA COUTRE oie ae lp rdisinas Weis poe mee sce bes 8,000 
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armers’ (Wives | Readine:@ourse 1/200 98. ne ee eee eee 16,290 

ElomeNature-Study +. Sse bli. 2 Seen AU elo we ee ee 2,475 

Rural. School wweatlets (teachers) <c 5.aisieekie see 3,000 

iO Visi CDoys and 2itls). k)5« .ciaibw ste thes Sele eee eee 50,000 

MOtal a esete slo eels ales Seb» + oe see bold os eb etal cp eee 106,240 

Second, the direct office correspondence, the Reading Course presenting 
questions and answers, official correspondence relative to fairs, trains, 
institutes, and the like. Third, the referring of a large number of subject- 

matter questions to the departments concerned. This correspondence has 

grown beyond the limit of our present stenographic force. The public 
office of the Extension Department received 11,315 letters during the year 
and wrote 8,783 letters exclusive of circulars. 

Below is given a statement of the Farmers’ Reading Course enrollment 

at the period September 15 to 30, 1910. 

New Readers. 
Total since 

Sept. 15 to Previously reported Oct.1, 
Series 30, 1910. since Oct. I, 1909. 1909. 

TAS ye rose Meek vet eeeake aise eat als 10 518 528 
Mit Stoekteeding 9 SC at een... xsi ite) 274 284 

Onc hardiny pAb silage bin 7 399 406 
TWePGulity nd Ont ees eee s a 812 812 

AOA DE he isharo Al apewar ape mtyet am Amen AOS rR 14 340 354 

W learn biildines se aesenee aie oe 13 2092/4 305 
Vilektelps for reading: ey . orci 9. 18 211 229 

Wie NUiSCeMaTeOUS 2:25 ee secant erie fe) 192 201 
CAC MON. cena te ht et ie aera 8 1,032 1,040 

oo Tiorserproductione.... smn os 14 B07 301 

103 4,447 4,550 
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Discussion Papers Returned. 

Sept. 15 to Previously reported pete y 
Series 30, I910. since Oct. 1, 1909. 1909. 

RE eMlieke BON i anaiea ea e's lare.s 6. a)ere) 8 13 1,455 1,468 

MOC Leeds Sf. oe a we ws a0 26 1,152 i755 
mile OrenardmMe oes Vac. es 3 5 cer 19 Pat 1,130 

“SE FST Torey a ea al ie a gee a eae 8 1,599 1,607 

“1 DEAT a gts ghar AAS hee et ar Ne 24 987 I,O1I 

felebarar buildines 5.0.2 js... 31 816 847 
filtericips for Teadiig 0). sows a 24 722 747 

Mabie Miscellaneaus 2.) 5... ccm eye 2 8 786 794 
Rima Gecaliter an betta Sts accbepe ae 8 1,499 1,507 
Pestiorse production... 3... o. 223% 14 934 948 

175 11,062 1 P,237 

Total since 
Sept.15to Previously reported Oct. 1, 
30, 1910. since Oct. 1, 1909. 1909. 

Old readers renewed ......5:.'..-. 4 2,071 2,075 

MEA GCE Si nteia cork ca, SOTA 6.0 103 4,447 4,550 

107 6,518 6,625 

Following is a statement of the subject-matter which appears in the 
Extension Department index from correspondence. The figures represent 

the number of separate subjects under the main headings appearing at 

the left of the figures which have come up in the correspondence, and do 
not represent the number of letters received concerning the separate 

subjects: 

PRE DLE ooo se gie'd aie & wes spit 4 BO ROSS S Pony arate uae slataahins 5 
Jct LG" eg pie OSS eee ge @ 7. sreedings ( plant) 4.5 s/t)" s om 17 

PUICHOKES 58) 0p ws bkns is ote A> Buckwheat) 5 srt cl oe 3 

RA UNON A te alc ihc nia, «.<eatee Sore i) Bis (Gide) ets oe Ss Oe le 6 

ASKEL WIMOWS (05. 0's 6 0 nie le dl 52 121 eee RN RL A aby 16 

15S ote 9 OR iS ee i ae D7 ei AN DAL ORY eiiac a sto tagetarsvatohe 5 
ees, Oey tht. a. ews Gri Calvin oh Gre Ps eee ios 9 
CME face a otha es wh Six ne BA ME ARUAB Se Re Ns lat eateries I 
PME See seas oa aided aaa a Cataipay (ines) ro pie eee ts 3 I 
Paras mechanics ifs... 10 Cattle (feediny) 2. .),)...-.: 36 
pcher ian (Ei: y 5 o\.2' cia «vats 16. ‘Cattle: (spraying) sis... s 16 
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Cauhflower’... aeneeeene 3) \ HOUSES... ae es 

Celery. Sock epee 47 JUybridizing =). 3. ae 

Cement <2 25. peer. 8  Inceulated som]. eee 

Cheese’. ..:.7. ware eres 4 Insects .:... 2.2 See 

Cherty (fees ene petc 7. Lambs...23.-..¢7 eee 
Cistern: (mania) aan. 3 2 Landscape architecture .... 

Clematis oisiriteamerr ce) « 1 Landscape gardening ...... 

ClOVEr:. . Weep amie sss 1s. Legumes <5...) ee eee 
Cooler, (Greless)syeraet... - 1 Lettuce!) .°3., 3. eee 
Corie! oss ener tees ie 27 Lightning rods-2.4.5 72 ee 

Cover (Crops sa uecr ek < & 26 Lime... .....2- 5h 
OWS es oa ea ee REE SL. oe, » 32  Machinery:....2))3 ee 

Grea Ler nate ae eee as ates _ «9. “Mangles:.. 5-22 
STOW TOLATIOM eas Fe uetcnls tons 18 Manure 2. .... 2. eee 
MO GANAS Bn) Ase, cuneate ee (ates 48. Medicinal plants’ 23.229 

BMpMEGECS, «cic ccetrare cts s clete 3 Milk. ..2%eue eee 

erensIONy... .gaian atateve’ wine so, Millet.......2... 22 eee 
Extract wild yanteisjec. + o> & x Mushrooms: 03.7 eeeeee 

Hatimn( plan O1)\ aanc nets ¢ 5. . Mustard...) Ji. eee 
Haein advice Sarak wes aed 6. Nurseries. .... +2 pee 

Sauitntnt TAINS terse eos, crersrerere ess 24. Nuts .5 3.02 Sua eee 

Bait. VANIES a4 ios Be See 30 Oats: )...6 isn 

Fertilizers, So Shia set he eee 2 44 Onions)... 2... 

Pes tA) Yc cpctetteace o neererter 2. Orchard; .. 72.4.0 3 eee 

TOOLS IH chet sie dies Btece aoe 2 Paint brush « o:/..4 2 epee 

ORAS S Ses aiekeiy « ehelsforerse ale 6: Pastures>.4). 0. 
GUUUB Sh ea aa tiantesie io ie wk Os Ree 10.)0—s Pear-trees . 2... 23.5 eee 

(Gardenime wnt )cs.aaueee ceases 8. Pegs.) 5.1.6.3 
Grirseniprs 40% ais ts telereotetie ers 3. Pheasants:.;. 0.7 cee 

MORES AL RE he laren nes «epee net 1 Phosphoric acid. 3>:.22ee" 

ABP CII awe A «clung eseuele 10. Pigeons...) . 3.2. eee 
RGAE, sahe Sictaeds cathe sets costs ae 4 Plant diseases -.. 2. eee 

CTAB SPs se oso edeia eteieetaete 63... Plaster... ois. cane 

READES CoN ayn tte seid ea stn ate TY Plowing: 0... site 
REGS ceed schal el ays e eatiecodahepsteie 15. Plame) 25.5) os) eee 
PL AREO WS fot ous v cletey ales peis ener 1 :Potatoes’) ¢ s,s. 02. eeenee 

heh all easy AER PMN POMC ES 6 , Poultty’s.. 5 chu. since eee 

RCTHGES Ty ale chanel b ied syors 1. Pump. (spray)... % tase 

LAGOS avi. We Tawionere caters exe rong 1 Quack erass..:2055 ceca 

FPS ee ia iciana'ny oc tomee ete Saeteuaieae ES) ARES |. 0" Seu co ee 

FEARUIEIS alte eg toatene ca eke sreneeete 6. Roads. Scie ea see 

te | 

COnmrmph ANH FH HPWH KA 1S) 
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Separators . 
Sewage problem 

LSS ae ee 

Snrubs;. .-: 

HOS... . 

Silas... ; 

Soils. . 

Spiders... 
Squashes . 
Stables . . 

Stock foods 
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eee ere ee ee eee eee 

eet 6 6 6 @1e 6/6 ele 

RTCA ast Sate Da kcs oe 

os) ere ne ae) © ve 

Lal 

nl 

SHPOW eo NTI BP OAD hb A 

un Nd 

OO ow Ww Wb 

Strawberries 

ioads.*, 

DMEVEV INS I.U 4 ek eee ee 

eee eer eee ee eeeee 

reest QGEit anes Shoe cus 
Trees (various) 

RCA IGE iN ett ee Saas ty aie 

WerelaWles Aad. (eter meats © 

VG ETAT TEST STE) i Bes amen Sa Pe 

oe eee ee wwe 

We GS We aed Ree Wis ane CRA 

' 

1,463 

Below is a summary of our geographical index which shows the number 

of persons with whom we have had correspondence in the separate 
counties. 

this tabulation. 

The index reaches down to the town, which is not shown in 

This statement does not indicate the total number of 

letters written, since many are written to one person. The purpose is to 

give every interested person a place in the index, that the proper attention 

may be given to him. The statement will serve to show the location of 
the extension work by counties. 

Albany... 
Pulepany 5... 

Broome... 

PAiArAUrUS | 2's. 3. 
Cayuga... eer ee ee wee eens 

PIA PAUGUA sos eas sn 

Chemung... 

Chenango... 

Clinton... 

Columbia... 

Cortland . , 

I-SSEX... . i's 

eee eee ew wee 

SSS Se TOLLS 6.8 Tew 

“eee ee we ew eee 

Greene ... 

Herkimer. . 

Jetterson-< %-. 
“ee ewe eee ee 

C16 6 © pe 8) 6 4 a 

ORO OO Oi er 

HEY ig ie 5 100) 7 SA nar ne eos 

Madison ... 

Monroe.... 

Montgomery 

Nassau... 

New York .. 

Niagara ./.. 

Oneida . . 

Onondaga . . 

Se S56 Wye 6. Se ae 

ae ows 56 (Sem os) 

Sus ana a eee ee 

“eee eevee eee 
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Ontario. Saeco. 189 -Seneca . 3.222.) eee ‘ 80 
Opanpeniny sake eae eles 210. Steuben’)... 222. eee 180 

rIeATISM chek wie sets 15s. sufiolkk, . 522. 110, 
OSWERO nate Scores os ears dies 285 Sullivan’... oe eee 50 
DiSEC Obes 2. dete t see cpbehee 200 Tioga <2. eee 110 

CUGILATIN. (0.10 Vehe 6 Wiooke Genie Fp 15 Tompkins ...>A2eeeenee 250 
DUCES cates ccs eke nee 85 Ulster.) >. 2 135 
EMSSelACh Fats layers bio 95 . Warret’. |. eee 25 
RACMIMOMG Ss csiassi ap > 58 25. Washington ... 220 go 
HOGA. Wie i" % diesen 35 Wayne... ..... o.oo 155 
SE MAW RENCE Ss. pita 400° Westchester . . = eee 125 
SmatOPaa tc et ae reek so Wyoming .2.., 2) 150 

Sehetlectady so .ae sense roo. Yates ...°.).s\. 2. 50 
Sevohanicn.; kp amen aes 35 

SSCMUVIEL..', se Sprever lec oes 45 Total J... .2.22eeeeee 10,309 

3. The actual demonstration of ideas in barn or field, or wherever the 
farmer’s problems are, must be met at first hand. As secretary of the 
New York State Experimenters’ League the writer advertises and 
promotes the cooperative experiments as outlined by the different de- 

partments, referring the correspondence as it arises to the departments 
concerned. Some 450 such demonstrations or cooperative experiments 

were conducted during the year, and personal visits were made to some 
of the experimenters. 

As a civil service conductor of farmers’ institutes in the State Depart- 

ment of Agriculture, and under direction of the Director of the College, 

the writer arranged or helped to arrange for some twenty field demonstra- 

tions during the months of July, August, and September, 1910. Definite 

results were shown at first hand at these field meetings, which pointed 
the way toward a new type of actual contact-teaching. 

EXTENSION ACTIVITIES OF THE FIELD AGENT, 

JOHN) W: SPENCER, 

In connection with the attached report of the meetings and conferences 
attended by Mr. Spencer, I have to submit that he has done a large amount 
of personal work, individual conferences, and the like, of which there is 

no tabulation. 

We are now working on a scheme of definite itineraries, of coopera- 

tion with school, grange, church, and other institutions, so that more defi- 
nite data will be at hand at the close of the next fiscal year. 

Mr. Spencer has special work for the State paper of the Patrons of 

Husbandry. His articles there and numerous others in various publi- 
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cations have kept many of his ideas before a large body of New York 
State children. 

The report also shows the amount of time Mr. Spencer gives to the 

State Department of Agriculture at the institutes. This represents an 

addition to the total amount of the time given by the College staff to the 
institutes. 

Meetings Attended and Lectures Given by Mr. Spencer. 

ATTENDANCE 
Chil- 
dren 

Farmers Normal Institute, Nov. 15-19 (5 days)........... 35 
Chautauqua Horticultural Society, Westfield, Nov. 22..... 150 

Lecrutea... (Children’s Fair, Volusias Nov. 27. > as\n7-2% 2-2. Wess )3 24 eee 60 
Mecraved... ‘Grange, Westfeld,, Dec. a. oi) .- s.c<c.nio.08 © mre cs amigas eae as 70 
Lectured... Grape Growers’ Meeting, Brocton, Dec. 11............... 200 
Merced... senool of Miss, Moore, eet 7s) 5 nnn Azle bces ea ee pe 75 
Bectured: /.Children, Stanley Grange, Decst8. 200. te kw ee dns 150 
Lectured... Pomona Grange, Ellington, Dec. 10...... 0... 6.000080 n en 80 

Chautauqua Horticultural Society, Dec. 22............... 200 
Parners Losttitite, Asivine watt. 44500. fo2) es sont osm P50. sous 
Farmers Institute, Ashville and Sherman, Jan. 4........... 150 100 
Farmers Institute, Cassadaga, Jan. 5-6,................4. 150 65 
Farmers Institute, Cassadaga and Kennedy, Jan. 7-8....... 175) | £00 
Farmers Institute, Perrysburg, Jan. Il...............2.06- 75 60 
Farmers, Institute; Bust; Jai. i465) vende senate hee 300 
Grange abt Westhicld. Bebacass ate eas Ae ste ec eee ees 200 
Harmers: WwW eels, RebwS—12./4. > 2 att tees nibs ose sees 100 
Grape. Growers, Broctot, Feb, 16.14 055 2 ea. ose acid hes 150 

Lectured... High and Graded Schools, Feb. 24.........00.02-00ceeee-- 30 
Chautauqua Horticultural Society, March 5.............. 150 

Peeate.cor esocton Grange, Marcin eyo at ca aoe fk Aloe ona eee ana 70 
Peratedss s Aaa Colony, March 6.26/50 .oss - oon ete oe po be eons 15 
Lectured... Pomona Grange, Sheridan, March 10-11................. 150 

Farmers Institute, Silver Creek, March 14................ 60 
Farmers Institute, Fredonia, March 15 (each 4 days)....... 75 

Lectured.... Normal School, Fredonia; March. 16. . 2.002 60.20.0.0 60.01 200 et ae 
Farmers Institute, Westfield, March 18................... 300 70 

Peace Ciaias © OlOny, WATCH 23.05 2. sc ci's ceca as coe eteans so 2a ic ae 
meeeeirocie Pe DME GAS NEY Sei ias ain 8 ecu we Seas le et eles 50 
Reread ts VE ALTEL, oh SANE, WIA, ei cite eins g aateh sole tie Wvtadrsy be dhe ein By ntaie 197 
ees or ete dali, MA EGY ca gcc hin'y we tee cae tas ot ate fants 650 
Megvured: -s Harmekraim May DI ti hla ct se eee a Al dele onl ate 2 awe 1,095 
PECUAeH ere RArMb trait Wirt 2. scilst tre Sayavesern sf aea ain alate ocr ol cooker ae ole 815 
Peereeosss Vana Pram, Mity Bas. 1 Nod. ek eae’ ak ak We cee eek ed ees 286 
Lectaured. ... Children’s Field Day, Ithaca, June 3.0.0.5... 60000 o0e cue 125 
Lectured... Children’s meeting, Stockton, June 4..............00.000: 115 

Pomona Grange; Gowanda, June FS. 4. 5 is oa cee ke 225 
Pomona Grange, Gowanda, June 16...........0ceeceeene 75 
isranse Coluns; Aus, osiie ion Sabet e Cars cit haticle See ae 300 

Lectured... Varysburg, Grange Field Day, Aug. 16..............2000: 4002) cee 
Dectured... Canandaigua Field Day, Aug. 170.0 ook sods eae es vc awte ees 150 75 

Gragpe.-Protessor Tamkeanoee. vcs ae fan cig sited «ove dnlgca es 109 

SUE GL Pet AM sty Sel aa ks ay he dikes Soe weakenyiares eto 8 Nae) Age 
RRP EMIALIS: | co AL Miritgas Stata dageets I 5 cWe a oe & when Gh dalle ee 8,137 
Cees 1 i penne aye eh feline Deeks oe Vea h aes 6 470 
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Conferences Held by Mr. Spencer. 

At Home 

About.trip to Pomona Grange at 
Ellington, November 23, 1909. 

Dairymen, November 26, 1909. 

J. L. Thayer, November 28, 1909. 

Miniger. 

Grandin, November 30, 1909. 

Wilson. 

Miss Skinner, December 21, 1909. 

Lowell, February 6, 1910. 

Stranger from Ripley. 
Ford, March 26, IgIo. 

Wee, cent, Marchi27,,1910. 

Simmes, March 28, 1910. 

Pringle, March 30, 1910. 

Johnson, April 10, 1910. 

Farmers, April 20, 1910. 

Johnson, April 25, 1910. 
Ford & Father Corbett, April 27, 

1910, 
Johnson & Burritt, May 4, 1910. 

Kent & Jones, May 19, 1910. 

Kent, May 23, 1910. 

Johnston, June 12, 1910, 

Growers from Pennsylvania, June 

26, 1910. 
Knowles Bros., July 9, 1910. 

Wrights’ Sons, July 9, 1910. 
Fisher, Goetel, Nally, July 14, 1910. 

At Home 
About trip to Pomona Grange at 

Morse Bros., July 15, 1910. 

Seven Callers, unnamed, July 17, 
1910. 

Johnson, July 26, 1910. 

Johnson, August 8, 1910. 

Elsewhere, 

Withey, October 17, 1909. 
Webber. 

Stocking. 
Fippin, October 23, 1900. 

Stone. 
Loomis, November 8, 1909. 
Hamilton. 

Webber, December 19, 20, 1909. 
Pearson. 

Hamilton, February 17, 1910, 
Merritt. 

Joe McGinnies, March 11, 1910. 
Commissioner of Agriculture, April 

4, I9IO. 
Finance Committee, April 5, 1910. 
Hartzell, April 14, 1910. 

Lowell, June 9, 1910. 

Godfrey, June 16, IgIo. 
Pearson and others, July 13, 1910. 

Grange lecturers, August 2, I9Io. 

CHAS. «ab: TUCK 

Assistant Professor of Extension Teaching. 



RURAL SCHOOL EDUCATION. 

TEACHING. 

Course 94, School Gardening, was omitted during the year 1909-10 
because a prerequisite course was made for it in the Department of 
Horticulture. 

EXTENSION. 

Decided progress has been made during the past year in the work of the 
extension of agricultural knowledge to the rural schools in New York 
State. In order to place the relation between the State College and the 
rural schools on the strongest basis possible, the department has worked 
with the State Education Department, the school commissioners, the 

teachers and pupils of the public schools, grangers, agricultural clubs, 
and the like. These persons were reached by means of correspondence 

and through a monthly publication, “ The Cornell Rural School Leaflet,” 
which during the year was sent to over 70,000 persons. Through the 

pages of the Leaflet were given lessons in pedagogical form relating to 

country life, for use in the schoolroom. The lessons in elementary agri- 

culture were prepared by specialists in the different departments in the 

New York State College. Nature-study lessons from the viewpoint of the 

naturalist were also given. The importance of industrial education and 
of wholesome recreation was emphasized. 

Special editions of the monthly publication were prepared for boys and 

girls. In these Leaflets effort was made to encourage children to organize 

clubs in their home districts and to work together in learning some things 
to deepen their interest in the out-of-doors and to give them more extended 
knowledge of farm life and work. Special problems were sent to the chil- 
dren from the College. The young persons were encouraged to write 
directly to the College for information regarding their study. Thousands 
of letters were received and answered during the year. 

On January 29, “ Corn Day” was held in New York State to increase 

interest in the improvement of corn. Several schools celebrated this day, 

the boys making selection of good ears of corn and exhibiting them 
at the schoolhouse, and the girls preparing simple foods made from 
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corn products. Some of the exhibits used by the children for Corn Day 
in their own school were sent to the New York State College for exhibition 

during Farmers’ Week. The exhibit proved one of the most interesting 
features of the school work. It was much larger than the exhibit of the 

previous year. 

Competitions were encouraged throughout the State in the raising of 
corn, potatoes, and garden crops. The response from the children was 

gratifying. -From the communications received we realized that the rural 
schools were ready to do a real work in the interest of agriculture. The 

Department of Poultry Husbandry offered to send thirteen eggs to each 

of a limited number of boys and girls who wrote the best essay on 
“My Experience with Poultry,’ and who would promise to hatch and rear 

the chickens with as little help from others as possible. A full report 

was to be made to the College by December 1. The hundreds of com- 
positions received from rural schools in response to this offer were so 
excellent that it was difficult to make the selection for the limited number 

who could be supplied with eggs. 
The State Department of Education has been most helpful in strength- 

ening the relation between the New York State College of Agriculture and 
the teachers of the rural schools. Mr. Arthur C. Dean and Mr. C. 

Edward Jones are advisers to the Rural School Leaflet. 

RECOM MENDATIONS. 

In order to keep the most advanced ideas relating to agriculture before 
the rural school teachers, there should be strong extension work from the 
College. Such a work is now well organized. The Cornell Rural School 
Leaflet stands for the modern viewpoint on agricultural education in its 

wider sense, and places in the hands of the rural teachers subject-matter 

for instruction in agriculture. This subject-matter is prepared by experts 

in scientific agriculture and is presented by one who has knowledge of the 

public schools in New York State. The work of the editor is strengthened 
by the interest and help of the State Education Department. The founda- 
tion is laid for the interrelation between the State College of Agriculture 

and the rural districts, but the funds for the work are absolutely inade- 

quate to conduct it in a dignified and accurate way. Our clerical force 
is small; we need more help; our funds are not sufficiently large to supply 

the demand for our work; we have been obliged to limit the number and 
size of our publications for this year. In the interest of better agri- 
culture in New York State it is exceedingly unfortunate that we are 
unable to give help when the rural schools are asking for it. We have 

had to refuse hundreds of teachers each year whose letters showed that 
they were earnest and willing to utilize whatever could be given them to 
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better their work in agricultural instruction. Effort should be made 
another year to secure a special fund for the extension of agricultural 
knowledge to the teachers and pupils of the public schools. Through this 

work we are reaching every year hundreds of children who may not even 

be able to attend high school. They have but little reading matter and 

are therefore glad to read the Leaflets. The better class of teachers’ now 

going into the rural schools are ready to do real work if they get the help. 

ALICE) G.McGlLOSKEY, 

Lecturer in Rural Education. 



HOME NATURE-STUDY COURSE. 

The Nature-Study work has been conducted along two quite different 
lines: First, the teaching of students in Cornell University who are 

preparing themselves to be teachers; second, the preparing of lessons for 

the training classes and teachers in New York State. 

TEACHING. 

The work in Cornell University proper consists of two courses. One 
is a lecture course on the pedagogics of Nature-Study, which was regu- 

larly attended by 15 students and 6 visitors. The other course in field 

and laboratory work in Nature-Study was attended by 7 teachers. Of 
those who have taken the Nature-Study work for the past year, 5 were 
graduate students. 

EXTENSION. 

During the past year the University Extension work of this department 
has consisted of four numbers of the Home Nature-Study Leaflet, aggre- 

gating 120 pages and containing 40 lessons on nature topics. Some of the 

subjects on which lessons have been prepared are mushrooms, weeds, 

wild birds of agricultural importance, apples, the codling moth, trees, 

and mosquitoes and how to exterminate them. There have also been 

special lessons on turkeys, geese, and swine, besides lessons on astronomy 

and the weather. Editions of 6,000 copies were printed. 

There were 1,629 pupils in the training classes in the high schools in 
the State who received these Leaflets : 3,340 teachers in the State received 

them regularly; 441 libraries asked for and received the Leaflets, and 
about 400 copies were sent to persons outside of the State. Besides these 
regular recipients, there have been sufficient demands for the Leaflet so 

that the supply is nearly exhausted. The communications received con- 

cerning the extension work consisted of 618 postals and 1,332 letters. 
In addition to this work the lecturer has taught the training class in 

the Ithaca High School, preparing them to take the Nature-Study 

examination required by the State Department of Public Instruction. 

ANNA BOTSFORD COMSTOCK, 

Lecturer in Nature-Study. 
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FANCY CHEESES FOR THE FARM AND FACTORY 

While fancy cheesemaking is in some ways an ancient practice, it is 

@ branch of the dairy industry that is rapidly becoming very important, 

and it is doubtful whether any other branch offers so great a field for 
profit. During the past year, the Department of Dairy Industry of the 
New York State College of Agriculture has made a study of a few of the 

most common American varieties that can be made most easily and satis- 

factorily on the farm or in the factory. Some of this information is 
already available in book form, but many of the directions commonly 
read are either too brief, inaccurate or entirely misleading. 

The number of requests coming to us from dairymen for information 

on the making of these soft or fancy cheeses has been great and is rapidly 
increasing. . It is for the purpose of furnishing this information that this 
bulletin has been prepared. Only important and profitable varieties have 
been experimented with, the idea being to secure information of value in 
aiding manufacturers to prevent or overcome defects in their product and 
to insure a more uniform quality. Particular attention has been given to 

the effects of changes in temperature and acidity. In this latter work, the 
use of the acidimeter has been most valuable. A great volume of de- 
tailed results is omitted from this publicaton, and we give only directions 

which have proved of best service in our work and which can be accur- 
ately and easily followed by the cheesemaker. Practical directions are 
given for the making of each variety, together with a number of precau- 

tions and suggestions for preventing and overcoming defects in the 
quality of each. 

COTTAGE CHEESE 

In America, cottage cheese is manufactured more extensively than 
any other variety of soft cheese made from skimmed milk. A consider- 

able amount is used on the dinner table, but the great bulk of it is used 

by bakers in the preparation of fancy cheese biscuits. For this reason it 
is often baker’s cheese. 

Method of manufacture. Cottage cheese is the product obtained by 
the precipitation of the solids of skimmed milk or buttermilk. This 

precipitation can be accomplished in several ways: (1) by the develop- 

ment of lactic acid; (2) by the addition of other acids (contrary to law 

in New York State) ; (3) by the addition of rennet; (4) by a combina- 
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tion of any two of these. The most desirable method is a combination 
of one and three, viz., the development of lactic acid by the use of a 

commercial starter or buttermilk and by the use of rennet. A com- 

mercial starter is simply a culture of lactic acid forming bacteria, and 

can be secured from any of the dairy supply houses. 

Skimmed milk as it comes from the separator is cooled to 75° Fahr., 
or the milk may first be pasteurized at 165° Fahr, for 15 minutes and 

then cooled to 75° Fahr. Then a sufficient quantity of commercial 
starter or buttermilk is added. The amount of starter depends on the 

acidity of the milk, the temperature of the milk, the acidity of the 
starter, and the time allowed for coagulation. When milk is separated 

in the morning, it should be ready for the addition of rennet early in 

the afternoon. The acidity should be not over .22% when rennet extract 
is added at the rate of one-half ounce per 1,000 pounds of skimmed milk, 
over-acid milk causing defective texture and flavor in the cheese. Coagu- 

lation usually takes place in a few hours, but the milk should be left 

undisturbed and kept at 75° Fahr. until the following morning when the 
curd will have begun to eparate from the whey. The acidity at this time 

should be not over .7%. The curd is then scooped onto a large strainer- 

rack or placed in cotton bags to drain. The expulsion of whey can be 
hastened greatly by the use of a cheddar cheese press. When all free 

whey has escaped the curd is packed in milk cans and is ready for ship- 
ment. This product is commonly called “‘baker’s cheese.” 
When cottage cheese is manufactured in small quantities for table 

use it is prepared somewhat differently. After the curd is sufficiently 

dry, salt is added at the rate of two ounces to ten pounds of cheese. 

The cheese is then pressed into round balls or fancy shapes, weighing 

one-fourth pound to one pound and wrapped in oiled paper. One 

hundred pounds of skimmed milk will make about 22 pounds of baker’s 

cheese, which sells for 114 cents to 2% cents per pound, or about 18 

pounds of finished cottage cheese which usually retails at 5 to 20 cents 

per pound, depending on the quality of the cheese and the manner and 

style in which it is marketed. 
Qualities of cottage cheese. Perfect cottage cheese should be clean 

in flavor, resembling fresh butter. The taste should be mildly aicd. 

The texture should be entirely free from lumps or grittiness. Cottage 

cheese will keep in good condition for two weeks if kept in a cold place. 
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Composition of cottage cheese. 
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Defects in cottage cheese—causes and remedies. 

1. Defects in flavor. 

Unclean, bitter, acidy, and food flavors are the important ones. 

(a) Causes. 
(1) Bacteria, which gain entrance in one or more of the fol- 

lowing ways: 

(a) Unclean milk supply. 
(b) Unclean utensils. 

(c) On dirt carried by flies. 

(d) Impure starters. 
(e) Development of acid. 

(2) Flavors of strong smelling foods which the cows have 
eaten. 

(b) Remedy. It is practically impossible to make the cheese any 
better than the milk-supply. Many undesirable flavors can 
be avoided, however, by pasteurizing part or all of the skim- 

med milk and ripening with a good commercial starter. 

2. Defects in texture. 
A. The most common defects are dry, mealy and lumpy texture. 
(a) Causes. Too little moisture or an uneven incorporation of moist- 

ure in the cheese, due to one or more of the following causes: 

(a) Too high or uneven temperature during the manu- 

facturing process. This usually occurs in cold 
weather in buildings where the temperature can- 

not be controlled. 

(b) Over-development of acid. 

(c) Too rapid drying or uneven drying. 
(d) Use of too much rennet. 

(e) Uneven coagulation. 
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(b) Remedy. If uniform results are to be obtained the temperatures 
and acidity mut be uniformly controlled. In cold weather 

the building should be warm. The use of an acidimeter 

affords an accurate means of determining the amount of 
acid at all imes, and when this is known the developments 
can be controlled by raising or lowering the temperature as 

desired. Lactic acid forms most rapidly at 90° Fahr., and 
as this temperature is lowered the growth of lactic acid 

forming bacteria is checked proportionally. An important 

fact to remember is that the lower the temperature and still 

have a proper coagulation, the smoother will be the texture. 

B. Soft, pasty or mushy texture. 
(a) Causes. Too much moisture in the cheese, due to one or more of 

the following conditions: 

(a) Too low temperature of coagulation. 
(b) Imperfect coagulation. 
(c) Insufficient drying. | 

(b) Remedy. The precautions given under dry texture apply here 
as well. 

The great secret of successful cottage cheesemaking lies in the proper 

controlling of temperature, acidity and moisture during the entire manu- 
facturing process. A high moisture content means more whey and there- 

fore more milk sugar, and ubsequently a greater and more rapid forma- 

tion of acid. In dry cheese the formation of acid is slower. 

NEUFCHATEL CHEESE 

Neufchatel cheese was originally a French make of soft molded 
cheese. In this country the process of manufacture has been consider- 

ably changed, so that the cheese as now manufactured represents a 

somewhat different type, that is ready for use as soon as made. 
Foreign method of manufacture. Fresh milk is set at 85° Fahr., with 

sufficient rennet to cause a thorough coagulation in 24 to 36 hours. 

The curd is then placed in cheese-cloth bags and allowed to drain for 
some 12 to 24 hours. The draining is assisted by the application of light 

pressure. When the curd is dry enough it is pressed into cylindrical 
shapes 134” x 3”, and salted from the outside. It is then allowed to 

drain for several hours, and is placed in a ripening room where in a few 
weeks it becomes covered with white and blue mold. The cheese is then 

placed in a cellar for further ripening, and when red spots appear on 

the outside it is wrapped in paper and tinfoil and marketed. 
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American method of manufacture. Fresh sweet milk is heated to 
165° Fahr. for to minutes and then cooled immediately to 72° Fahr. 

Until very recently, the milk used was not pasteurized, but the great 

difficulty in securing reliable milk, together with the advantages of 

pasteurization and the use of a commercial starter, have made the 

heating method very popular. 
In large factories the cheese is made in large vats, but on the farm 

it can be made in smaller quantities in shot-gun cans holding about 30 

pounds of milk. After the milk is cooled to 72° Fahr., a small amount 

of commercial starter is added and enough rennet to insure a thorough 

coagulation in 18 hours. Usually about 1 c.c. of commercial starter 

and ¥ c.c. of rennet extract is sufficient to 30 pounds of milk if the tem- 
perature is maintained at 72° Fahr. As soon as the milk is firmly coag- 

ulated it is placed on a cotton covered strainer-rack or in cotton bags to 

drain. The acidity of the exuding whey at this time should not be over 

3% or the flavor of the cheese will be too acid. The draining pro- 
cess requires several hours and should be kept up until all free whey has 

escaped. Light pressure such as can be obtained in a small cheesepress 

aids materilly in expelling the whey. During the draining process 

the curd on the outer surface of the strainer should be stirred occa- 

sionally to insure even drying. As soon as the curd is sufficiently dry, 

salt is added at the rate of 214 ounces to 10 pounds of curd. At this 

time the acidity of the whey should not be over 5%. The cheese should 
then be pressed for a short time to expel excess whey. It is then kneaded 

by hand and finally pressed into small cylindrical shapes 134” x 234", 

weighing one-fourth pound each. These are wrapper in parchment 

paper and tinfoil, and are then ready for market. 
Qualities of Neufchatel cheese. Neufchatel cheese should have a 

distinct, mild, clean flavor resembling well-ripened cream. The texture 

should be fairly dry, yét smooth and entirely free from lumps. There 

should be no leaking whey, and each cheese should be neatly wrapped. 

The cheese will usually keep in good condition for two weeks if kept 

in a cold place. From 100 pounds of milk about 22 pounds of Neuf- 

chatel cheese can be made, which sells for 20 to 40 cents per pound, 

depending on its quality and the manner of marketing. 
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Composition of Neufchatel cheese. 
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Precautions to observe in making Neufchatel cheese. The making 

of Neufchatel cheese is easy and very profitable, but in order to secure 

a uniformly good product each day strict attention must be given 

to the control of temperature, acidity and moisture. High temperature, 

too much rennet, too much acid, too rapid drying and uneven drying 

all cause lumpy texture. It is very important that the curd be prop- 
erly coagulated before being placed in the draining process. If it is 
too soft or breaks up too much in being transferred from the can to 

the strainer, uneven drying usually results. 

Fic. 2.— Neufchatel cheese mold. Fic. 3.— Cream cheese mold. 

CREAM CHEESE 

Cream cheese is one of the most largely used American-made fancy 
cheeses. Several companies in New York State manufacture it at con- 

siderable profit. 
Method of manufacture. The method usually followed is similar to 

that used in making American Neufchatel cheese, except that thin 

cream testing at least 10% fat is used in place of whole milk. The 
great disadvantage in this method is the large loss of fat during the 

manufacturing process. During the long period of coagulation, the 
fat rises to the top and is very difficult to reincorporate without serious 
loss. To avoid this loss of fat the following method is now much used 

with excellent results. 
Whole milk is treated in exactly the same manner as in making 

American Neufchatel cheese. As soon as the curd is sufficiently dry, 

and before adding the salt, a small amount of well-ripened cream is 
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mixed with the curd to give it more or less a creamy consistency and 
to increase its richness. After salting at the rate of 2 ounces for Io 

pounds of cheese, it is pressed into rectangular shapes 1144” x 214” x 234”, 
and wrapped in parchment paper and tinfoil. These weigh about 

one-fourth pound, and usually retail for Io cents each or 4o cents per 

pound. One hundred pounds of milk plus the added cream will make 

about 22 pounds cream cheese, so that it yields a large profit. 

Average composition of cream cheese. 
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Qualities of cream cheese. Cream cheese should be clean in flavor, 

with a distinct mild aroma resembling fresh butter. It should be of a 

creamery consistency with plenty of body, but entirely free from lumps. 

When kept in a cold place cream cheese wil! remain in good condition 
for at least 10 days, but deteriorates rapidly in hot weather. It makes 

a very desirable lunch cheese and is much used for this purpose. 

Defects in cream cheese. The defects with their causes and remedies 

as described under cottage cheese apply with equal importance to 

Neufchatel and cream cheese. 

SANDWICH NUT CHEESE. 

This style of cheese originated in the Department of Dairy Industry 

of the New York State College of Agriculture, and is one of the most 
delicious varieties of soft cheese, being much used in the preparation 

of cheese sandwiches. 

Method of manufacture. To 10 pounds of cream cheese add one- 

fourth pound of mixed walnuts and almonds. The nuts should first 

be blanched by soaking in hot water for a few minutes and then remoy- 

ing the dark-colored skins with the fingers. The nuts are ground finely 

in a meat mincing machine and mixed evenly through the cheese, which 

is pressed into the regular cream cheese mold and wrapped in parch- 

ment paper and tinfoil. These weigh one-fourth pound and retail at 

Io cents each or 40 cents per pound, 
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PEPPER-CREAM CHEESE 

This variety of cheese was first suggested by Mr. J. D. Frederickson 

of Chr. Hansen’s Laboratory, Little Falls, N. Y., and is used consider- 

ably by those persons who desire spicy food-stuffs. 

Method of manufacture. To 10 pounds of American Neufchatel 

cheese add one-fourth pound to one-half pound of red peppers. The 

peppers should first be put through a meat mincing machine and ground 

to a pulp. The cheese and peppers are then mixed and pressed into 

rectangular shapes, weighing about one-fourth pound. These usually 

retail at 40 cents per pound and must be kept in a cool place. 

CARAWAY POTATO CHEESE 

This is a soft cheese, of rather peculiar flavor, due to the method of 

manufacture and the ingredients used. The process has recently been 

developed by the Department of Dairy Industry of the New York 

State College of Agriculture at Cornell University, and is very simple. 

Method of manufacture. A small quantity of American Neufchatel 

cheese is made in the regular way. Before salting, however, mashed 

boiled potatoes are added at the rate of I pound to 1 pound of cheese. 

Salt is then applied at the rate of 2 ounces for 10 pounds of cheese. 

A few caraway seeds are sprinkled over the curd and the whole mass. 

thoroughly mixed in a large wooden dish. The cheese is then pressed 
into suitable shapes, weighing one-fourth pound each, and wrapped 

in parchment paper. They are ready for use as soon as made but im- 
prove if kept in a cool place for a few days. 

OLIVE-CREAM CHEESE 

This cheese also originated in the Department of Dairy Industry 

of the New York State College of Agriculture, and is used for the sarne 
purposes as Sandwich Nut Cheese. 

Method of manufacture. To 10 pounds of cream cheese add the meat 

of 2 dozen olives. The olives are first stoned and then ground to a 

plup in a meat mincing machine. The cheese and oilves are then mixed 

and pressed into cylindrical shapes similar to American Neufchatel 

cheese. These weigh about one-fourth pound each and retail for 40 

cents per pound. They are wrapped in parchment paper and tinfoil 

and if kept in a cold place remain in good condition for at least 10 days 

4) 
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CLUB CHEESE 

Club cheese is one of the most common varieties of fancy cheese, being 
manufactured most extensively in Canada, New York and Michigan. 
For those persons who deside a pronounced flavor and taste, together 

with a smooth soft texture in cheese, the club variety answers the 

purpose better than any other. One important quality in club cheese 

is that it can be spread easily on biscuits or bread, and for this reason 

it is used on almost every occasion when cheese is served. 

Method of manufacture. The method of making club cheese is very 
simple and yet it requires considerable skill to manufacture a uniformly 

good prduct from day to day. The most important factor is the use 

of suitable raw material, viz., cheddar cheese and butter of good quality. 
The amount of each of these constituents to be used is determined by 
the quality of the cheese used and the keeping quality desired in the 

club cheese. 
The method consists in simply grinding up some well-ripened ched- 

dar cheese of good flavor in a meat mincing machine and adding a 
certain amount of good butter to increase the softness and richness 

of the cheese. If a fairly strong flavored cheese is desired, cheese six 
months to one year old should be used, while if a milder taste is pre- 

ferred, cheese about three months old is better. If the cheese to be 

‘ground up is dry in texture, it will require more butter to make it smooth 

than would be required by a softer cheese containing more moisture. 

Generally speaking, for home use and for reasonably quick consump- 

tion I pound butter to 8 pounds cheese make very desirable propor- 

tions. The mixture of cheese and butter is usually run through the 

mincing machine a second time and then kneaded by hand to remove 

all possibility of lumpiness. In large factories a machine is used for 
this purpose. Occasionally a small amount of mustard or brandy is 

added to suit the taste of consumers. 
How club cheese is marketed. Club cheese is usually packed in glass 

‘or wrapped in tinfoil. When jars are used they shmould be of a size 
that can be conveniently used on the dinner-table, or for picnics, lunches, 

etc. 

In packing, the jars are first smeared on the inside with melted butter 
to prevent air-spaces between the cheese and the glass where mold 

might grow. The jars are filled to within one-quarter inch of the top, 

covered with plain tinfoil, and then with a tightly fitting cover. When 
desired in smaller quantities, the cheese can be more profitably put 

up in small packages, wrapped first in oiled paper and then in tinfoil. 

Club cheese usually retails for about 40 cents per pound. When stored 
in a cool place it will keep for some time. 



DECEMBER, 1909 BULLETIN 271 

CORNELL UNIVERSITY 
AGRICULTURAL EXPERIMENT STATION OF 

THE “COLEEGE: OF (AGRICULTURE 

Department of Farm Management (Extension Work) 

— 

THE INCOMES OF 178 NEW YORK 
FARMS 

Under the direction of 

G. F. WARREN 

By M. C. BURRITT 

ITHACA, N. Y. 

PUBLISHED BY THE UNIVERSITY 

131 



ORGANIZATION 

Or THE CorNELL UNIVERSITY AGRICULTURAL EXPERIMENT 

STATION 

BOARD OF CONTROL 

THE TRUSTEES OF THE UNIVERSITY 

THE AGRICULTURAL COLLEGE AND STATION COUNCIL 

JACOB GOULD SCHURMAN, President of the University. 
ROBERT H. TREMAN, Trustee of the University. 
LIBERTY H. BAILEY, Director of the College and Experiment Station. 

EMMONS L. WILLIAMS, Treasurer of the University. 

JOHN H. COMSTOCK, Professor of Entomology. 
HENRY H. WING, Professor of Animal Husbandry. 

EXPERIMENTING STAFF 

LIBERTY H. BAILEY, Director. 

HERBERT J. WEBBER, Acting Director. 

ALBERT R. MANN, Secretary. 
JOHN HENRY COMSTOCK, Entomology. 
HENRY H. WING, Animal Husbandry. 

JOHN CRAIG, Horticulture. 
T. LYTTLETON LYON, Soil Technology. 

BENJAMIN M. DUGGAR, Plant Physiology. 

JOHN L. STONE, Farm Practice. 
JAMES E. RICE, Poultry Husbandry. 

GEORGE W. CAVANAUGH, Chemistry. 
ELMER O. FIPPIN, Soil Technology. 
WILLIAM A. STOCKING, Jr., Dairy Industry. 
HERBERT H. WHETZEL, Plant Pathology. 
G. F. WARREN, Farm Management and Farm Crops, 

GLENN W. HERRICK, Entomology. 
LOWELL B. JUDSON, Horticulture. 
CHARLES S. WILSON, Pomology. 
HOWARD W. RILEY, Farm Mechanics. 
MERRITT W. HARPER, Animal Husbandry. 
JAMES A. BIZZELL, Soil Technology. 

CHARLES A. PUBLOW, Dairy Industry. 
CYRUS R. CROSBY, Entomology. 

CLARENCE A. ROGERS, Poultry Husbandry. 
PAUL J. WHITE, Farm Crops. 
DONALD REDDICK, Plant Pathology. 
HAROLD E. ROSS, Dairy Industry. 
HARRY H. LOVE, Plant-Breeding. 
ARTHUR W. GILBERT, Plant-Breeding. 
CHARLES F. CLARK, Plant-Breeding. 
EDWARD R. MINNS, Farm Practice. 

ELMER S. SAVAGE, Animal Husbandry. 
K. C. LIVERMORE, Farm Management, 

The regular bulletins of the Station are sent free to persons residing in New 

York State who request them. 

132 



THE INCOMES OF 178 NEW YORK FARMS 

It is well to have some of the successes in Eastern Agriculture presented. 
The tendency has been to emphasize every failure in the East and exploit 

the successes in the newer regions. There are successes and failures 

in every State. A few years ago the average of success was probably 

higher in the West than in New York, but with the recent changes 
in land values, the opportunities for making money in agriculture are 

probably fully as good in New York as in any State. 

SHOWING DISTRIBUTION 

OF FARMS FROM WHICH STATISTICS 
WERE TAKEN. 

G 

i ad 
mr e 

BROOmMEe| CELAWARE 
e 

Fic. 4.—Location of the farms from which figures were secured. 

The following bulletin includes some of the conclusions from a thesis 

prepared by M. C. Burritt. It represents an effort to determine what 

a reasonably large investment in farming may be made to pay. It 

does not represent average farms because average farms have a much 

smaller capital. The figures are probably not far from correct for the 

average of those farms with a capital of $11,000, which is the average 

of those here given. 

The average receipts on these 178 farms were’$2.829 (Table I) and 

the average farm expenses (not including household and personal ex- 
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penses) were $1,291, leaving an average net income of $1,538. If we 

deduct interest at 5 per cent. on the capital invested, we secure the 

average labor income of one man, which is $981. This means that the 

average of these farmers, after making interest at 5 per cent., has had the 

use of a house and such produce as the farm furnished in addition, and 

has made $981 above all farm expenses and above the value of farm 

labor done by members of the family other than himself. In these 
calculations the personal expenses have not been counted, as they are 

not a part of the farm business. It may be possible that some of the 

best farmers have spent more than their entire income for personal 

wants. 

We shall soon have ready for publication a bulletin giving results 

from a careful statistical study of all the farms taken just as they come, 

in eleven townships, in two counties. While the average income is 

much below the average here given, yet the results agree when we con- 

sider only those farms with an equal capital. In considering the averages, 

we must not lose sight of the fact that a considerable number of the 
men lost money or made a very small profit (page 19). Full details of 

methods of calculation will be given when this work is published. 

G. F. WARREN. 
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PURPOSE AND METHOD OF THIS INVESTIGATION 

The purpose of this investigation was to find out the relative capital 

required and its distribution, the relative income and expense and 

their distribution on different types of farms in New York, and then 

to determine the relative profits on these various types. In other words, 

we sought to answer two questions: ‘“‘ What income can reasonably 

be expected from a farm investment in New York State?’ and ‘‘ What 

types of farming offer the best investment? ”’ 

There are two methods of collecting agricultural statistics. One, 

actually to visit the farms in person and obtain the information desired 

by questioning the owner or tenant directly; the other, to send the 

farmer question blanks and ask him to fill out and return them. The 

first method is the more satisfactory of the two, but since it was im- 

possible in this case, the second method had to be adopted. This in- 

vestigation extended over two years, 1907 and 1908, the records being 

for 1906 and 1907. In 1907 about 4oo, and in 1908 about 875 letters 

were sent to farmers throughout New York State. These letters con- 

tained a circular briefly stating the purpose of the investigation, and 

a blank form for replies. 

While not intended as a study of the better farms in the state, the 

farms from which the facts were obtained belong to the better class. 

Although we were purposely careful not to discriminate among success- 

ful or unsuccessful farmers, yet in the effort to secure the names of 

men who would be most likely to reply we undoubtedly addressed the 

better farmers. Addresses were taken from the lists of agricultural 

societies of the state, particularly from the Grange lists; some were 

furnished by students, and a few were sent in voluntarily. Again, it 

is evident that if a man has been unsuccessful in his business, he is not 

so likely to reply, while the more successful men are glad to furnish 

figures if they can do so without too much trouble to themselves. 

So that these results cannot be said to represent the average of 

farms in the state, but they do represent the possibilities of the 

better classes of farming. On the other hand, it should be said 

that these results include none of the exceptional or remarkable 

farms. 
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In all, 178 of the farm reports which were received were found suf- 

ficiently complete and accurate to tabulate. Of these, 82 were for the 

year 1906 (41 of these were copied from records handed to the 

Department of Agronomy by Professor T. F. Hunt’s students) and 

g6 were for the year 1907. These 178 farms represent 41 counties 

of the state. Their distribution is shown by the accompanying map. 
(Page 15). 

All farms were divided into two classes. Mixed or general farms are 

those on which no one source of income constitutes 40 per cent. of the 

total income. Special farms are those deriving 40 per cent. or more of 

their income from one special crop or industry. This latter class was 

further divided into dairy, fruit, potato, and truck farms. Not enough 

potato and truck farms were obtained to make it safe to draw con- 

clusions from their averages. 

A comparison of the other three types, general, dairy and fruit, will 

be made in detail. 

METHODS OF CALCULATION 

Receipts or gross tncome include all cash receipts plus any increase 

in the value of property on hand at the end of the year. 

Expenses include all cash expenses plus any decrease in the value of 

property. The value of labor by members of the family other than the 

farmer is also added to expenses because we desire to learn the product 

of the labor of one man. Household and personal expenses are not 

included but the value of board furu:sned to hired help is counted. 

Net income represents the difference between receipts and expenses. 

Net income, however, does not represent profit because in it are included 

a percentage on the investment as well as the earnings of the farmer 

as a laborer. 

Labor income. Five per cent. on the investment was arbitrarily 

assumed as a reasonable rate of interest. Since the net income includes 

both interest on the money invested and pay for the farmer’s work, we 

must deduct the interest on his capital to get the amount that he makes 

as a result of his labor. This is called the farmer’s labor income or far- 

mer’s salary. If a farmer’s labor income is $500, it means that he has 

made 5 per cent. interest on his capital and ‘cleared $500 above all 

farm expenses besides having the use of a house and such farm pro- 

duce as was consumed in the house. 
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TABLE ].—SHOWING THE RELATION OF THE CAPITAL, INCOME AND EXPENSE TO 
THE PRoFIT—AVERAGES OF 178 FARMS. 

Average 
Dairy |General} Fruit ate Truck | of all 

oe farms 

EME MEATIOG ccteve..% > > - v.20 s 67 60 em 14 6 178 
0 NE rr 154 134 100 I21 47 132 
Chol) PAE =: 126 Ti3 88 97 Ba IIo 
Werreneapitdls) S632 6. 6: $10, 417/$11, 327/$12, So5|/$11,801| $6,652/$11, 137 
eeGa MCOIMNE fees oss. se 2,529) 2,327] 4,503) 3,118] 1,884] 2,829 
IIS rains Soa lalSialsta'e oe sie ees Testo pie eso) a, OST! F204 939| 1,291 
Wet income per farm......... E 2 TielG EOF 2,552] | aT, OT 945| 1,538 
Nerimeome per acre.......... 7.86 S03) 2o°52|- 55.70) 20.53) FEsos 
Net income per tillable acre. .. g-6T}\ KoeSol £32.43), 19-70]. 25.54) BeOS 
Farmer’s labor income....... 690 G32) 2,207] 1,925 612 981 
Per cent. on the investment...| 8.7%] 7.9%| 19.8%| 13-7%| 9-7%| 11.1% 

Percentage on investment. If we wish to find the interest that he makes, 

we may likewise deduct pay for his labor. Three hundred dollars was 

assumed as the amount for which the actual labor that the farmer does 

could be hired. (By reference to Table IV, it will be seen that the aver- 

age of the farmers’ own estimates of the value of their labor was $316.) 

If we deduct the arbitrary $300 from the net income and divide by the in- 

ventoried investment, we have the actual net percentage obtained on 

each farm investment. Thus we have two ways of measuring profit on 
these farms. 

THE FARMER’S SALARY OR LABOR INCOME 

It has already been shown that the farmer’s labor income or the 

amount he actually receives for his labor and for his management is the 

gross income less expenses and a reasonable rate of interest (5 per cent.) 

on the inventoried investment. The distribution of profits is as im- 

portant as the average. 

Tas_Le II.—SHowInG THE NuMBER oF FARMS oF EacuH Type Havinc LABOR 
InNcoMES AS DESIGNATED—178 Farms. 

Dair General Fruit Potato Truck All 
Labor Income Waris Farms Farms Farms Farms Farms 

o— $250 25 16 3 2 ° 47 
$250— 500 9 II 4 ° 2 26 
500— 1,000 19 22 2 3 4 51 

I,000— 1,500 6 5 5 4 ° 20 
I,500— 2,500 7 - 6 5 2 ° 20 
2,500— 3,500 ° ° 6 I ° 7 

Over 3,500 I ro) 5 I fo) 7 
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Of 178 farmers (Table II): 

47 received from nothing up to $250 as a salary. 

26 from $250 to $500. 

51 from $500 to $1,000. 

20 from $1,000 to $1,500. 

20 from $1,500 to $2500. 

7 from $2,500 to $3,500. _ 

7 more than $3,500. 

If we make the division broader, 124 farmers or about 70% received 

less than $1,000 labor income, while 54 or about 30% received $1,000 

or more. 

When we compare the different types in regard to income (Table II), 

we find that approximately 50% of the dairy farmers, 45% of the general 

farmers, and 23% of the fruit farmers received less than $500 as a labor 

income. Again, while only about 21% of the dairymen and 18% of 

the general farmers received salaries above $1,000, the percentage of 

fruit growers receiving above $1,000 was nearly 68%. It is very evident 

here that the fruit farmers were the best paid men. Another fact 

worthy of note is that while eleven fruit growers cleared above $2,500 

each, but one dairyman, two potato growers and no general farmers 

did this. 

DISTRIBUTION OF THE FARMER’S CAPITAL 

Farmers do not often think of their capital in real estate and in movable 

equipment as an investment upon which interest must be had before 

the business can be said to pay. This, however, is a good business 

man’s point of view. Before entering upon a business venture, he con- 

siders the amount of capital which must be invested and the probable 

percentage of returns on the investment. A farmer’s capital consists of 

three parts: (1) permanent and immovable capital, as land, buildings, 

fences, etc.; (2) movable equipment, tending to wear out, as machinery, 

teams, etc., (3) temporary annual capital, as cash and supplies. We 

are principally concerned with the first two, the relations of which are 

important. The second and third are more or less inter-changeable 

and may be considered together, 
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TABLE III.—SHOWING THE DISTRIBUTION OF THE CAPITAL ON THE VARIOUS TYPES 
oF Farms. 

: t Rae Per cent. 
Dairy |General) Fruit | Potato | Truck of total 

Capital 

Man Ortarms........ 67 60 31 14 6 boy fc ee es 
Average area....... 154 134 I00 I21 47 B32| Cys Hee 
Motal capital. ...... $10, 417/$11,327/$12, 895/$11, 801] $6,652/$11,137| 00. 
mesabestate:........ 7,262| 8,950] 10,826] 9,529] 5,136] 8,558 rhe 
Machinery and tools. 525 594 632 654 5r7 577 4 
nS ee 489 581 694 562 417 559 Be 
Other live stock.....| 1,781 737 446 421 377| 1,042 Q. 
Seed and feed...... 267 359 275 511 172 316 3 
Miscellaneous....... 93 106 22 124 33 85 I 

| 

Real estate usually torms the larger part of the investment. Upon 

178 farms (Table III) it constituted about 77% of the entire investment. 

On dairy farms, real estate averaged 70% ,on general farms 79%, and 
on fruit farms 84% of the total inventory. The lower percentage on 
dairy farms is due probably to two causes: (1) the lower value of the 

farm land, and (2) the relatively high investment in live-stock. 

The relation of the working capital (including all but real estate) to 

the total investment per acre is important. Dairy farms show 30 per 
cent. of the total capital to be thus invested, general farms 21 per cent., 

and fruit farms 16 per cent. The total average working capital per 

acre is $20 for dairy farms, $18 for general farms, and $21 for fruit farms. 

“COST OF LABOR ON THE FARM. 

Figures on the distribution of labor are available for the 96 farms 
of 1907 only (Table IV). It is exceedingly difficult to secure accurate 
data on this subject because so much labor is performed by members 

of the family, of which no account is taken, and because board, which 

is often a large item, is not as a rule reckoned in the expense at all. 

However, an effort was made to secure both these items, which was 

fairly successful. Under “ unpaid family labor’’ is included all labor 
performed upon the farm by members of the farmer’s family and which 

has not been paid for in cash. This amount is estimated by the farmer 

himself. It does not include his own labor. ‘‘ Board of laborers’”’ as 

estimated by the employer is meant to cover the expense of all board 

furnished by the farmer and not otherwise paid for. Farmers were 
also asked to make an estimate of the value of their own labor on the 
farm. These estimates averaged $316 per farmer corresponding very 

closely to our own arbitrary estimate of $300, 
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TasBLeE IV.—SHOWING THE DISTRIBUTION OF THE LABOR EXPENSES ON 96 FARMS 
IN I907. 

; Aver- P 
Dairy |General] Fruit | Yotato| Truck | age all big 

farms ; 

INOMOf tarmas leer 40 28 18 7 3 OOS personne 
Total paid labor.... $336 $415 $579 $340 $241 $402 68. 
Unpaid family labor. e 99 97 EEA 67 88 TS 
Board of laborers... 81 138 113 56 IOI 102 1 6 
Total labor except 

OWNERS oc. eae 490 652 7&9 510 405 52] se orem 
Farmer’s estimate of 

value of his own 
POOLE Re es ie etoiee: 324 288 351 350 267 316|>. oree 

1In each case where farmer’s estimate of the value of his labor is given the 
average is of a smaller number than that given at the head of the column. 

Dairy farms showed a low labor expense. Fruit farms showed the 

largest labor expense. General farms are intermediate, On dairy farms, 

a man is usually hired by the year and furnished a house in which 

he boards himself, hence the item of board is low on this class of 

farms. 

On both the other types of farms most of the work is done in eight 

months. It is not so well distributed, particularly on fruit farms, and 

large amounts of work must be done in a few days; hence, extra men 

and extra board are required. On fruit farms, this extra labor forms 

a very large part of the expense. The latter class of farms showed a 

labor expense of $197 above the average; dairy farms, $102 below the 

average of all 96 farms. General farms followed the average more 

closely, which was $592 on all 96 farms. 

Unpaid labor constituted 15% and board of laborers 17% of the total 

labor expense on all farms, so that the actual cash paid for labor which 

we usually think of as the labor expense is really but 68% of it. 

DISTRIBUTION OF THE EXPENSES 

As has been previously indicated, a large gross income does not always 

indicate large net profits. The total expense (Table V) averaged $1,291 

for the 178 farms, which was 46% of the average gross income. Of the 

total expense, labor formed by far the largest item, viz., $609, or 47%. 

Seed and feed purchased was 24% of the total expense, or $310. The 

expense of the purchase of live-stock or decrease in the inventory of 



INCOMES oF 178 NEw York Farms. 141 

live-stock was $100. The fertilizer bill averaged $82 for all farms. 

The average bill for machinery and repairs to the same was $76, 

which is over 13 per cent. of the value of the machinery. Buildings 

and fence repairs cost $64. Fruit farms have the largest expenses, 

followed by dairy farms. But based on percentage of gross income, 

expense on fruit farms is only 37%, while on dairy farms expense is 

52% and on general farms 49%. 

TABLE V.—SHOWING THE DISTRIBUTION OF THE EXPENSES ON 178 FARMS— 
1906 and 1907. 

; ’ Kier Per cent. 
Dairy |General} Fruit | Potato | Truck 4 of total 

§ expense 

MG OF TAtnis. 6. a. < . : 67 60 31 14 6 7.8), 5.<:aahapots 
Total expense...... $1,318) $1,130] $1,651] $1,207] $939] $1,291] 100. 
lL De eet eae 529 561 965 464 497 609 47- 
Seed and feed....... 445 254 213 IgI I41 310 24. 
Pete Zers.s!5 2. ss 3: 28 48 162 269 169 82 6. 
Machinery & repairs. 67 68 90 135 36 76 6. 
Building & fences... 71 52 80 24 38 64 5 
MVE SEOCK o.oo. 133 81 IOI 42 44 100 8 
Miscellaneous....... 45 66 40 42 14 50 4 

The expense for fertilizers is low on dairy farms ($28) because of the 

amount of stock kept, a little higher on general farms ($48), and higher 

still on fruit farms ($162), where manure is not to be had so readily 

and where more dependence must be placed on fertilizers. Machinery 

purchased and repairs on the same averaged on dairy and general farms 

$67 and $68 respectively, but was considerably higher on fruit farms, 

in accordance with the relative capitalization in machinery as shown 

in Table III. Expense for buildings and fences follows the average 

closely on all types. 

COMPARISON OF MOST PROFITABLE AND LEAST PROFITABLE FARMS 

In order to determine some of the reasons why some farmers made 

a greater profit than others, the 1907 farms were divided into ‘‘ most 

profitable’ and ‘‘least profitable’’ (Tables VI-IX). The basis of 

division was the average percentage on the investment earned for each 

type of farms. All farms that made more than the average of their 

class are included under most profitable farms. 
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TABLE VI.—COMPARING VARIOUS Factors ON THE Most SuccEessFUL AND THE 
LEAST SUCCESSFUL OF 86 FARMS.—1907. 

Average 
8 

PANETACCUATOAS Jie HEN (e ened ible ats avs (0 fess spayal's stapes 133 
Mullally le vaeeyee sternal lee Mere hetavotel ale setlePel ersten een iele II5 
PITAL WCAG Lape perepe eye elisha iat hce (ole! ol'n, weet ane mindy ieee $10,386 
Investment PEF ACTE 0%... sets asses ale ow meiaks 78 
ite OMe eso eecatowerovetepensisnarsteheteret es ispakoye ole lsianever 2,846 
EEX ETISES ia senate aster clepslatatetel/e jal o\eieteraetterferteuetets I,220 
INethincomenper, familys ssi.) leveie) Jorn ie el steifolley'et <i 1,626 
NEbrinconLe fet aera ss iia) peiatancnsolcituaa ete ae ielaee 12.23 
Netuinconires pen tillalbleracrevrevcietrcit steelers = 14.14 
IDelidaavers Glkeoyete normaly 4 soe ao uaob ooo Nobo Tacoy, 
lela. Qaiale, OMMabah VAS GANSson A Sooo sud oo og ogayc 12.8% 

DISTRIBUTION OF CAPITAL 

PREAINCSE ALS ee’ sx20) oliaiet Maniwae aeons he “faa capes $7,997 
Marciinery and LOO S sin nis teas feo ini oie his) «| siaiewe 544 
MTOLSES Ge eccrekeaa e cheahe teh ckstal ale Spite pete ete telted ene tessa oe 577 
Other dlive!stock sy. Me gretedeiele eyeilers isle vole thevenes ete iets 855 
meedvamd feed) is2.. tpn eysiete ois tebeun ees Vorstaals fol ohn ws) oe 329 
MiscellancGotas? Siok taareaehe st cae couche cs shoheetetehetel tas 84 

DISTRIBUTION OF EXPENSES 

Seeman: TEE fctsad es oe neeneiole en mek oata ey attemie $357 
Henbilizens.s)iuh wee ote oan eo Aisn tore letenetione, oils a 49 
Machinery anGdsrepalrsieu mies myntels sicievele|sleyerereile > 64 
Buildings and rences scree spatenetenctercters lel 69 
PAI SEO ctesiires Lay, Sede Gre Paha eterna nayogr thee eis Shoes 81 
Pofaillabortexcept/ OWMEN Sirs sce siete ete ele sicis 600 
Ibgaloxonp HOPI ls dep Pbal(ontG lig dato ao ud OS OG b Oboe 407 
Farmer’s estimate of value of his own labor... 318 

Least 
Successful 

45 

121 
103 

$9,471 
78 

T,952 
I,102 

850 
7.02 
8.25 

376 
5.8% 

$7,308 

Most 
Successful 

41 

TaspLe VII.—Comparinc VARriouS Factors ON THE Most SUCCESSFUL AND THE 
LEAST SUCCESSFUL OF 28 GENERAL FARMS—1907. 

Average 
28 

AVeTAGE ATCA se ckleie suche « auertlnciottts, wee rne lope cere e 145 
ARID key OREM) oe aR ee etc) oy Medeeey cha eneno cor CHO ole 124 
Rotalicapitale re ewe tmp ale saree nla tote se aeieiete $11,072 
Investments peracres sepmurerter sian ae tree c 76 
TSDC RTUES 5'. 75 i's Bie eas rahetaceee Teh en cuataes ts: eal tie ait Pere 2,527 
ER DON SES), «0/2 jatar intateberm oka hs Games why 1,196 
Nefancome, per farms erieress sioner e plelei siete bron Eos 
NEt aRCOMEe’ PEF ACE hs. abet, os eels 9.18 
Net aacome per tila ble aera st il itak ee fete a cee 10.74 
Barner stlaborincome a eiuehevels mratherieer oreo 704 

Least 
Successful 

16 

Most 
Successful 

160 

£39) 
$12,258 



Incomes oF 178 NEw York Farms. 143 

TABLE vil—Continued—DISTRIBUTION OF CAPITAL 

" Avera Least Most 
a S® | Successful | Successful 

16 12 

ES] GRIDID EE ig Cole AEG ODS Dope OoOr $8, 5 $7,738 $9, 
SIME RT ATIC. TOOIS 6)... ee 5 tee watever ae é a3 5 a3: 
SLOTRESo $0 bb a OOS GUE OIE a OOD DOO c 657 633 690 
Sep TeV ERS LOCK etisnalel > « sysfs = ce eeaevercheners 646 573 743 
needl arachiegelk awe aceias DeLee Penland oi Dick uc 407 517 260 
EASE Sok ates Oe ios 4 4G, 0S = oa a byohetgcreaeners 134 124 147 

DISTRIBUTION OF EXPENSES 

DRREMTIETCEC ne Se. 6 crs shies 4 5 0 otkw The «mien $283 $250 $327 
LETS Ee cere eee Serr 45 34 59 
Maehnitiery and LEpairs ... Le ek ee e we 76 34 133 
Bee ines atid. LENCESs 3). 5 2)u bs oes sw Clea nee 54 49 61 
LINE SOC eS ERO ue oto Coo noc 78 43 I24 
Moaralslaborn except OWNETS.. .\2 4 o/s.c le + = at 652 571 760 
Metra aiG OL IM CASI. cio 6 aeons melee 416 350 505 
Farmer’s estimate of the value of his own labor. 288 240 apa 

TABLE VIII.—ComMPARING VARIOUS FACTORS ON THE Most SUCCESSFUL AND THE 

LEAst SUCCESSFUL OF 40 Darry FARMS—1907. 

Least Most 
Average | Successful | Successful 

cy 19 21 

RUE ADEN esa ie tac eh acs es 2 occas 0) she esis a sre 141 527, 153 

MeCN NS LCRA HC Ar Piercy rcpt Lai ae rc cinde sees s\Sousieus eyane 119g 108 129 

PME cca dias ce dn spe e\e poesia a oie od ge Se $8 , 756 $8 ,044 $9,401 

PRVCHIMENE, DEL ACTS 6. otc ek es Se te an oles 62 63 61 
SILLS ee ee ee reyes eke cyoie oo win steusdoverereuatette Pr 2iGa! 1,807 2,677 

yn SSR eS de re 1,149 Daley 1,123 
Mee INCOME PEt LAT. co). oc. wie be see les EsErs 630 1,554 
MetrmMCOme PEL ACL. F202)... Fee Wve ee eee 7.91 4.96 10.16 
Net income per tillable acre.............-+.--- 537 5-83 12.05 
Heriners labor imcome. 1: ....' «14,45 0s <4 <= 677 228 1,084 
Per cent. on investment..........-.se08-:: 9.3% 4.1% 13.3% 

DISTRIBUTION OF CAPITAL 

URES UAL Craters orev idea crturieiere. s apera ened Grol ss Sune $6,342 $5,976 $6,674 
Machinery and tools. ...........002seeeeers 445 424 464 
I ee eae Say bolas es ale odd aee aeN 452 418 484 
BIABETENYG SLOG ate piste cist Terel harden aeaemiawte I,169 1,014 1,310 
RAT TCO so g'e'vox = vv sino’ e tales s aK amce ne 278 175 369 
MIB TECOUS Ey Sobre iets + nlvl> se em selene s 70 37 100 
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TABLE vilI—Continued—DISTRIBUTION OF EXPENSES 

Average Least Most 
40 5° | Successful Successful 

19 21 

Seed aid: Teedyo aoe ees os rars wees ee eee eee $463 $487 $441 
Restlizersueputer ere cr mis aatts ole cies ieee ere 28 28 28 
Machinery andirepairs 2 .)00-)- 2-22 an er see Se 50 4a 53 
Byldings and fences... os |. e+. - heme 79 68 88 
Rave Stocker pyle seas ejatete 2 oe shies Pein 52 35 67 
Total labor except owner’s.........s.02200086 477 512 446 
habor paid foraayeash 2). setae es epee B28 353 295 
Farmer’s estimate of value of his own labor.... 324 345 310 

TABLE 1X.—COMPARING VARIOUS Factors ON THE Most SUCCESSFUL AND THE 

Least SUCCESSFUL oF 18 FRuIT FARMS—1907. 

Least Most 
Average | Successful | Successful 

=8 Io 8 

ARETE CACCA sac Bs ete ieoleis nie is © oieiot ake e ete teks 98 go 109 
ARH DEM kee tant shee oe tains Grd Sintec dig t.o Goa 86 78 97 
Rotalecapitalas wee cictets cise ceo ak hearer $12,940 $11,044 $15,309 
Iavestment Pperaere’.. . souks cies. eer b Glee £32 123 140 
ibsicoraVe a eke eer re OM CUO DES cd Comma dons on 4,637 2,494 75 3ne 
EK PVSTISES TL IS vor he cious, abe fsck S7m, oho epee rl kt She oe a oe 1,428 1,154 1,770 
INetincomespertariln- carereiel eis tiek ie en 3,209 1,340 5,546 
INetmncomlespenia Gre a. bre cite etoieier- te teiyeteie Bails 14.89 50.88 
Net income per tillable acre’... 2. -..-..°...- Bana ny fel: Syke 
Parmer slalsOk amCOme se ae eic ele sens oie taeheNet= i l= 2,562 788 4,781 
Bee Cent. OM AN VeStmMent. Fi. <lere win) relator 22.5% 9-4% 34.2% 

DISTRIBUTION OF CAPITAL 

REAL eRt AEE Lip sop ste tile clave: the +, sicheosele ve ieteteneas rater $10,745 $9,150 $12,738 
Machinery and tools. ... 2... sees ee eee eee 621 483 794 
ELOTSES ace ce tele oe eae ioeate (eo okeieeie he caoieie ile rere rere 729 593 goo 
AERC OMIVE ISUOGK: oo ca tis tien cis oie eneueie nik eee 483 430 549 
orelaé lee wate nia a leu aly oh Nay Bs Ota Bate 325 362 278 
NiscellancouSnr cite ois eiccreininienomiennesteieien fen ote 37 26 50 

: DISTRIBUTION OF EXPENSES 

Scediand feeds. cee epee ae ee - ie eel $240 $200 $291 
REE ETAT OLS 20 one yete ey a:etnfn) ein wie es «0's sue ol ie lem IOI 50 165 
Machinery and repairs........---.+2+2+ee0:- 76 106 38 

Buildings and fences..............---+--0+- 69 40 106 

MFIECSEOG KE. vs wc) chs eve de oscyula eyetai gw a/ei=yn =e shetsuseet aie 149 106 203 

Total labor except owner’s........-..-.++-6:- 792 652 967 

Labor paid foriin Cash. 205% ..4<\s 1= als mee 579 411 788 

Farmer’s estimate of value of his own labor... 351 336 295 

——— a a 
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Eighty-six farms were divided into these classes, no account being 

taken of the 10 potato and truck farms, 45 falling into the “ least 

profitable ”’ class and 41 into the “most profitable”’ class. The per- 
centage of profit for the 86 farms was 12.8%. For the poorest class it 

averaged but 5.8%, while for the best class the average was 19.1%. 

One of the first facts to be observed is that in every comparison the 
total acreage, arable acreage, and the capital of the best farms is con- 

siderably larger. 
The income on the most profitable farms averages about double 

that of the least profitable farms, but the expenses are about the same. 

The better farmers seem to have secured their greater profits not by spend- 

ing less but by taking in more. 

In regard to the distribution of the capital, we find that the best 

farms uniformly have the largest real estate value and much larger 

machinery and implement, horse and other live stock values, which 

emphasizes the need of a larger capital. Expense for seed and feed is 

somewhat larger on the best farms on an average, but higher on dairy 

farms than on the others. The best farms spent nearly twice as much 
for fertilizers and considerably more for machinery and repairs and 
buildings and fences. The most profitable farms had $76 greater labor 

expense than the least profitable. 
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FIRE BLIGHT OF PEARS, APPLES, QUINCES, ETC. 

This bulletin has been prepared to meet the constant and incrcasing 
demand from growers for information on this most common and destruc- 

tive bacterial disease of fruit trees. There is nowhere brought together 
in available form a concise statement of our present knowledge of 
this malady. The writers have sought to present as clearly as they 

can the main facts in regard to the history, symptoms, cause and 

control of this disease. The data here presented have been derived 

from the recorded investigations of other workers and from our own 

observations and experiments extending over a period of several years. 

It is not our purpose to present the details of our experiments. We 

shall give briefly those results and conclusions that appear to be of 

immediate and direct value to the grower. We have in preparation 

a full and comprehensive monograph of this disease to be presented 

when experiments and researches now under way have sufficiently 

progressed to warrant their presentation to the public. The junior 

writer is devoting his entire time and attention to a careful study of 

this disease, particularly in relation to its occurrence and control in 

nursery stock. This work is being conducted co-operatively with the 
growers under an Industrial Fellowship established by C. W. Stuart 

and Co., Nurserymen, Newark, N. Y. During the season of 1909, co- 
operative experiments were conducted in a field laboratory on a fruit 

farm near Oswego, N. Y. This investigation was also largely supported 

by the grower, Mr. Ira Pease, who placed this orchard under our super- 

vision and provided salary and traveling expenses for Mr. E. W. Mitchell, 

who had direct charge of the work. We shall be glad to consider co- 

operative experiments with other growers who may so desire. Cor- 

respondence in regard to this matter is especially invited. Address, 

Prof. H. H. Whetzel, Plant Pathologist, College of Agriculture, 

monaca, N.Y: 

LITERATURE 

The following list of publications does not include, by any means, 

all that has been written on this subject, but we believe does contain 

the main facts of the history, cause and control as represented by 

previous investigation. The publications have been arranged in 

chronological order. Many of them are not now available except in 
libraries. 
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Fic. 5.—Killed by the Blight 
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t94 Denning, W. M. On the Decay of Apple Trees. Trans. Soc. For Pro- 
motion of Agriculture, etc. I (Pt. 2):219-222. 
1794. (See also 2d Edit., 1801 :185-187.) 

con) uri, T. J. Anthrax of Fruit Trees: or the so-called Fire Blight 
of Pear or Twig Blight of Apple Trees. Proc. Am. 
Assoc. Adv. Sci. 29:583-597. 1881. 

-ax Burrill, T. J. Blight of Pears and Apple Trees. Ill. Indus. Univ. 
Rep. 10:62-84. 1881. 

Ba) Arthur, J. C. Proof that the Disease of Trees Known as Pear Blight 
is Directly Due to Bacteria. N. Y. (Geneva) State 
Exp. Sta. Bul. 2:1-4. 1885. 

’86 ©6Arthur, J. C. Pear Blight. N. Y. (Geneva) State Exp. Sta. Rep. 
1885:241-248. 1886. 

"87 Asthur, J. C. Pear Blight. N. Y. (Geneva) State Exp. Sta. Rep. 
1886:275-289. 1887. 

"87 Arthur, J. C. Important Articles on Pear Blight. N. Y. (Geneva) 
State Exp. Sta. Rep. 1886:300-315. 1887. 

’96 ©=Waite, M. B. Cause and Prevention of Pear Blight. U.S. D. A. 
Year Book 1895:295-300. 1896. 

’98 Waite, M. B. Life History and Characteristics of the Pear Blight 
Germ. Proc. Amer. Assoc. Adv. Sci. 47:427-428. 
1898. 

’06 ©=Waite, M. B. Pear Blight and its Control in California. State Hort. 
Comm. of Calf. (Special Report) 1906:1-20. 1906. 

’o2 Jones, L. R. Studies on Plum Blight. Centrbl. f. Bakt. Parasitenk. 
u. Infek. 2 (Abt. 11) :835-841. Ig02. 

’03 Paddock, Wendell An Apricot Blight. Colorado State Exp. Sta. Bul. 
84:1I-14. 1903. 

’06 © Whetzel, H. H. The Blight Canker of Apple Trees. N. Y. (Cornell) 
: Exp. Sta. Bul. 236:99-138. 1906. 

’o9 ~=Sackett, W. G. Some Bacterial Diseases of Plants. Colorado State 
Exp Sta. Bul. 138:6-14. 1Ig09. 

TREES AFFECTED 

The pear, quince, apple, hawthorn (Crategus), mountain ash, plum, 

apricot and a few ornamentals belonging to the apple family are known 

to be affected by this disease. The pear and quince suffer most, although 

the apple is often seriously injured and may be killed, particularly young 

trees. Plums are rarely attacked, but Jones (’o2) has proved conclus- 

ively that the disease will attack and kill the twigs of the Cheney plum 
(Prunus Americana Nigra). The senior author has also observed what 
appeared to be this disease killing prune trees. It is not known to 

occur in the cherry or the peach. ; 
Varietal susceptibility and resistance. It has long been observed 

that varieties of pears appear to differ in regard to their susceptibility 

to this malady. Those varieties most susceptible, 1.e., most frequently 
and severely attacked, according to Sackett (’o9), are Bartlett, Flemish 

Beauty and Clapp’s Favorite, while among those especially resistant 

’o2 Jones, L. R. Studies on Plum Blight. Centrbl. f. Bakt. Parasitenk. 
u. Infek. 2 (Abt. rz) :835. 

’og9 Sackett, W.G. Some Bacterial Diseases of Plants. Colorado State Exp. 
Sta. Bul. 138:13. 
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are Kiefer, Seckle and Anjou. We believe most growers will agree 
with this, although it is not rare to see Kiefers, for example, severely 

attacked by the disease. The same variety will suffer more in one 
section or in one season than in another. Among the apples, the crab 
and its allies are most severely attacked; of the other varieties, no 

strikingly constant difference in susceptibility has been recorded. The 
whole question of varietal susceptibility to this disease is, we believe, 
so bound up with other factors, such as source of infection, abundance of 
disseminating agents (insects), and the like, that only a series of care- 

fully conducted infection experiments on a large number of varieties 
at the same time and under the same conditions can give correct con- 

clusions. Suffice it to say that all varieties of apples and pears are known 

to suffer at times to a greater or less extent from this disease. 

Manuring, cultivation, etc., as related to severity. It is the common 

belief of growers, horticulturists and pathologists that, in general, 

cultivation, the application of nitrogenous manures, or anything that 

tends to induce rapid and succulent growth favors the serious develop- 
ment of Blight, at least in pear trees. So far as the writers are able 

to discover, this general opinion is based alone on observation. No 

carefully conducted experiments appear to have been made to determine 

anything definite on this phase of the question. After having seen old 

pear trees that had stood in the sod all their lives, with no food other 

than that which they could wrest from the sodded soil of a stony hill- 
side, blight to the ground in a single season, the writers reserve judgment 

until proof is forthcoming. In the meantime we advise growers to 

cultivate their pear orchards if they desire crops of fruit and depend on 

tried methods of controlling the disease, as indicated in the latter part 
of this bulletin. In this view we are supported by Prof. U. P. Hedrick 

of the State Experiment Station at Geneva, N. Y., who after several 

years of careful observation on this point is of the opinion that cultiva- 

tion and manuring do not play the important part in Blight epidemics 
commonly attributed to them. 

THE DISEASE 

Names. Blight, Pear Blight, Fire Blight, Blossom Blight, Twig 

Blight, Fruit Blight, Sun Scald, Canker and Blight Canker are among 

the names frequently given to this malady on different kinds of trees 

or different parts affected. The term “ Fire Blight” is perhaps the 

most appropriate since it applies equally well to the characteristic 

symptoms of the disease on any of the trees on which it is now known 
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s 

Fic. 7.—Twig Blight. Note that it 
Fic. 6.—The Blossom Blight. Note the began at the very tip. 

canker about the base of the spur. 

Fic. 8.—Fruit Blight. Note the oozing drops Fic. 9.—Canker on limb of tree. Note 
on the diseased and shrunken fruit. the crack indicating the limit or mar- 

gin of the canker. 

Symptoms of the Blight 
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to occur. Whether it is the blighting of the blossom clusters (Fig. 6), 

the dying of the growing tips of the twigs (Fig. 7), or the formation 

of dead areas or cankers in the bark of limbs or body (Fig. 8), it is one 

and the same disease—the Fire Blight. It is the same disease whether 

it appears on the pear, the apple or the quince, and is readily and com- 
monly transmitted from one to the other. 

History. This disease was first observed about 1780 in the Hudson 
River Highlands by William Denning (’94), a fruit-grower of that 

section. It very prob- 

ably occurred as a dis- 
ease of some of the in- 

digenous wild crab 

apples, wild thorns or 

wild plums of eastern 

North America before - 

the introduction of 

cultivated fruits. 

From the wild fruit — 
trees it readily spread 

to the cultivated va- 

rieties as they were 

introduced, and as or- 

chards became nu- 

merous and more con- 

tiguous it gradually 

worked its way west- 

“ward over the Alle- 

ghany Mountains and 
into the Mississippi 
valley until in about 

1876 to 1880 it had 

Fic. 10.—‘Hold-over ” canker in large limb of old apple become so destructive 
tree. Rough bark cut away to show limits of the canker. 1 the orchards of II- 
Note the base of the sucker near the center by the blight- jinois and adjoining 
ing of which the bacteria gained entrance to the tender ‘ 
tissues of the bark. states as to furnish 

one of the chief topics 

of discussion at the state and county horticultural society meetings 

of that period, as witness the Annual Reports of the Illinois State 

Horticultural Society during these years. It was for a long time con- 

’94 Denning, W. M. On the Decay of Apple trees. Trans. Soc. for Prom. 
Agriculture, ete. 1:185. (Second Edition 18or.) 
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fined to the regions east of the Rocky mountains, but in 1903, despite 

the claims of the exploiters of the fruit regions of California, that their’s 

was a country in which the Blight could not thrive, it suddenly made 

its appearance in the pear orchards of that State and wrought such 

havoc in a few years as has seldom been known in a fruit-growing 

country. 

Distribution. This disease, which is without doubt of American 

origin, is now known throughout the United States and Canada in 

nearly every section where 

fruit is grown. It is, how- 

ever, confined to North 

America. It is not certainly 

known to occur in any of the 

countries of Europe or in 

South America or Australia, 

although there has been 
more or less chance of in- 

troducing it through stock 
imported from this country. 

Whether its restriction to 

this continent is to be attrib- 

uted to the special vigilance 

of those who have imported 

fruit trees from America or 

to the habit of the parasite in 

passing the winter alive, usu- 

ally only in cankers on rela- 

tively large trees (Fig. 10), 

is not certain. We are in- 

clined to regard the latter Fic. 11.—Ajter the pruning made necessary by 
as the more probable ex- one season of the unchecked ravages of the 
planation Blight, in old Bartlett Pear trees. 

Economic importance. This is the most destructive and the most 

dreaded disease of fruit trees, particularly of the pear. It is of a dis- 

tinctly epidemic nature, appearing suddenly in virulent form in a 

locality, often wiping out entire orchards or injuring the trees so severely 

that several years are required for recovery from the effects of the 

attack (Fig. 11). It may not again appear to a destructive extent in 

the same locality for ten or fifteen years. Nevertheless it is to be found 

every season to a limited extent in any locality, ready when the proper 

combination of conditions arises to spread rapidly and again work havoc. 
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An epidemic of this disease means not only the loss of the season s 
crop but also the loss of entire trees (Fig. 5), or at least much of the 

bearing wood (Fig. 11), which is the product of years of growth and 

the replacing of which will require years more. Aside from the actual 
money loss there is the discouragement which always comes with such 

an experience. The grower with the prospect of a repetition of such a 

disaster before him is loath to invest more time and money in a crop 
subject to such losses. Many men in this and other states have given 

up pear-growing chiefly because of the ravages of this disease. The 

disease often appears also in nursery’stock, where in the actively growing 

shoots of the young trees it spreads rapidly. The disease broke out 

in the nurseries about Dansville, N. Y., in 1908, in many cases wiping 

out entire blocks of apples, pears, and quinces. Of the sixty odd growers 

of nursery stock in that section, scarcely one escaped heavy losses 

from the epidemic. 

Symptoms. It seems hardly necessary to describe the signs or symp- 
toms by which this disease is to be recognized. The growers generally 
know them only too well. Figures 6 to 9 indicate fairly well the appear- 

ance of the disease on limbs, blossoms, twigs and fruit. The most 

striking symptom to be recognized by the grower is the twig or limb 
with dead, brown or black leaves clinging to it (Fig. 18), contrasting 

sharply with the dark green foliage in summer and the naked branches 
of the trees in winter. In no other disease of our fruit trees do the leaves 

cling so tenaciously to the dead branches.. The effect is not unlike 
that resulting from scorching by fire or injury by frost. It is from 

this appearance that the name Fire Blight has been appropriately 
applied. . 

The cause of the disease. The disease has long been known to be 
due to a species of bacteria (Bacillus amylovorus (Burr) De Toni) which, 

when introduced into the growing parts of the tree, for example the 

blossoms or young shoots, multiply rapidly, feeding upon the tissues 

and secreting poisonous substances that kill the affected part. The 

bacteria which are responsible for this destruction are very minute 

rod-shaped plants (Fig. 12), so small that 2,000 of them end to end 

would be required to span an inch. They are, of course, microscopic 

and can be seen only when magnified several hundred times under 

the microscope. They are covered with fine hair-like flagella by means 
of which they swim about in the juices of the diseased tissues of the 
host. During moist weather they ooze forth in sticky, milky masses 

from diseased twigs, blossoms or cankers. They multiply by dividing 

into two at the middle (Fig. 12), growing to normal size and dividing 
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again, repeating this every half hour or so, as long as food, water and 

proper warmth prevail. They do not travel through the sap tubes 

of the plant, as is often supposed, but slowly work their way through 

and between the cells of the bark, spreading thus into the healthy part 

of the twig or limb, and kill it. They are able, even under the most 
favorable conditions, to penetrate but a few inches a day. 

That these minute bacteria are the true and only cause of this disease 

his been demonstrated many times. Dr. T. J. Burrill (’81), Botanist 

of the Illinois Experiment Station, who first discovered the true cause 

of this disease, found, as have many investigators after him, that these 

minute plants are always present in 

great numbers in the blighted bark ; 

even along the advancing margin of XY 

the disease. He further found that 

when these bacteria were introduced 

by means of a needle into growing 

fruits or the tips of growing shoots of 

perfectly healthy trees, the character- 

istic symptoms of the disease appeared AN 

in about nine days; the inoculated 
shoots blighted. This experiment has 

been many times repeated by other 

investigators and always with the 

same result. Any grower may con- 

vince himself on this point by making 

inoculations from a freshly blighted a ee : 
abn. : IG. 12.—Bactillus amylovorus, t 

twig into healthy, growing shoots of ~ bacteria that cause the Blight. Note 
pears or apples with a common needle. — that they multiply by simply divid- 

The inoculation should be made in the 8 7”? “2 

evening or on a rainy or cloudy day. As further proof that these 

bacteria are the responsible agents, numerous investigators, including 

the writers of this bulletin, have many times obtained the organisms 

in pure cultures from diseased trees, grown them in beef broth, and by 
inoculation with them from these cultures into healthy trees of apple, 

pear and quince, have readily and uniformly produced the character- 

istic blighting. There is no longer any question as to the cause of this 

disease. 

These bacteria are carried from tree to tree and introduced into 

blossoms or growing shoots by insects of various kinds (Fig. 13). Waite 

’8: Burrill, T. J: Blight of Pear and Apple Trees. IIl., Ind. Univ. Rep. 
10 :67. 
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(98) has proved that flies and wasps carry the bacteria from oozing 

cankers to opening blossoms and from these to others, thus spreading 

the Blossom Blight through the orchards. Our own observations tend 

to show that the aphides and leaf hoppers are largely the responsible 

agents in introducing the bacteria into the tips of growing shoots, while 

the same insects and the curculio frequently introduce them into wounds 

which they make in the fruit, thus giving rise to Fruit Blight (Fig. 14). 

Man, himself, may be the unwitting or careless agent by which these 

minute parasites find their way into cuts or wounds made when cutting 

Fic. 13.—Claw from bee’s foot with Blight Fic. 14.— Blighted apple. 
bacteria on and about it to show the rela- Bacteria introduced into 
tive size. fruat by curculio. Note the 

wound and oozing drops. 

out blighted limbs or in pruning the orchard (Fig. 15.) It has fre- 

quently been demonstrated that the Blight bacteria may be carried 
to the healthy trees on pruning tools. 

These bacteria pass. the winter in some of the cankers in the bark 

of the body or limbs of the tree (Fig. 6). The bacteria remain alive 

only along the margin of the canker next to the healthy bark, and only 

in those cankers that are more or less protected from drying out. These 

few cankers in which the bacteria survive the winter are called ‘“‘ hold- 

over’ cankers. There is no way of distinguishing them from the cankers 

in which the bacteria are all dead. There is some evidence that under 

'’98 Waite, M.B. Life History and Characteristics of the Pear Blight Germ. 
Proc. Amer. Assoc. Adv. Sci. 47 :427. 
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aspecially favorable conditions the parasite may also live over in blighted 

shoots or twigs. With the rise of sap and the increased temperature of 

spring the bacteria in these hold-over cankers become active, multiply 

and spread into the adjoining healthy bark. Here they increase to such 

an extent that on warm, rainy days they ooze from the lenticels and 
cracks in the diseased bark as thick syrupy drops of a dirty white or 

brown color (Fig. 16). This oozing from hold-over cankers usually 

takes place first, about the time the blossoms are opening. Wasps 

and flies visit these cankers to sip the 

sweet 0oze,and becoming smeared with 

it from head to toe (Fig. 13) fly away 

to the opening blossoms. Here some 

of the bacteria of which the ooze is 

composed are left behind in the nectar 

of the flower. They multiply rapidly 

in the sweet solution and the next bee 

visitor unwittingly carries the fatal 

germs to all the succeeding blossoms 

that are visited. The bacteria pene- 

trate the tender tissues of the flower 

and within nine or ten days blossom 

clusters here and there over the trees 

begin to turn black and wither, fol- 

lowed shortly by the wilting and black- 
ening of the leaves on the spur. Blos- 

som Blight (Fig. 6) is the result. 

During rainy weather the bacteria ooze 
from these blighted blossoms and are 

carried by plant lice, leaf hoppers and Fic. 15.—Blighted stub resulting from 
other sucking insects to the tips of  */roduction of bacteria on the prun- 
the twigs that are now growing rap- team a 

idly; here, in sucking the sap the insect introduces the bacteria into 

_ the tender tissues where they multiply rapidly, producing in a few days 

the characteristic ‘‘Twig Blight’ (Fig. 7). Sometimes the bacteria are 

introduced by insects into the green fruit, where they find an abundance 

of proper food and moisture and soon the fruit shows the symptoms 

of the disease. The loss from Fruit Blight (Fig. 8) is frequently quite 
heavy, though it is seldom associated in the mind ,of the grower 
with the Twig Blight. The bacteria commonly work their way down 

the spur to the limb, spread into the surrounding bark and form 

cankers (Fig. 6). Where watersprouts or shoots are allowed to grow 
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from the body and limbs of the trees the Blight finds conditions most 
favorable. Introduced by an insect into the tip of one of these succulent 

shoots, the parasites multiply rapidly and apparently become more 

Fic. 16.—Cankered limb showing exuding milky drops. The sticky sap 
1s made up almost entirely of the blight bacteria. 

virulent as they proceed downward, finally reach the limb of the tree 

and spread about the base of the shoot into the bark. Cankers are 

usually formed about the base of the blighted blossom-spur or water- 

sprout (Fig. 17). Some of these cankers, as pointed out above, serve 
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to harbor the bacteria through the winter and supply a source of infection 

for the following season. The whereabouts of the Blight bacteria are 

thus accounted for throughout the year, and it should be easy now for 

the grower to see where they come from in the spring. It is certain that 

unless these bacteria are introduced into the trees by insects or by the 

grower himself, no Blight will result. The source of infection may be 

in an old neglected pear or apple tree in the back yard or in the fence 

row. A single old tree of this sort will often serve as a source of infection 

to orchards within a radius 

of several miles. It is also 

worth noting that the dis- 

ease seldom appears in a 

young orchard until the 

trees begin to bear, that is, 

present blossoms for inocu- 

lation by insects. In a 

block of quinces in the 

nursery this season, out of 

38 blossoms appearing on 

the trees, 33 were observed 

to blight. 

Not all the factors which 

contribute to the appear- 

ance of this disease in epi- 

demic form are yet known. 

However, it is evident that 

there must be (1) a favor- 

able source of infection 

(hold-over cankers); (2) 

abundance of the proper dis- 

seminating agents (insects) ; 
Fic. 17.—Cankers almost always appear about 

and (3) favorable weather the base of the blighted spurs or watersprouts. 
conditions (warm, rainy or 

cloudy) at blossoming time, and during the rapid growth period of the 

twigs and shoots. The proper combination of these factors together, 

perhaps, with others not so evident at present, undoubtedly accounts 

for the periodic appearance of this disease in such virulent form. 

CONTROL OF THE DISEASE 

It has been pretty definitely shown that no method of protecting , 

the trees by means of sprays is effective. The very nature of the method 

6 
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of introduction of the causal organism into the tree precludes this as 

an effective means of control. If we were able to determine definitely 

what insects are responsible for the dissemination of the bacteria in 

each case, it might be possible to control the disease by destroying the 

insects. Thus far we believe this method has not been tried. 

Making the trees immune by the introduction of different substances 

into the sap has not as yet been definitely proved to be successful despite 

the claims made by many manufacturers of Blight remedies. The 

Fic. 18.—Pear tree in autumn after having been treated with Callahan’s Blight Spe- 
cific the previous winter. Note the dead leaves clinging to the limbs that blighted 
during the summer. 

senior writer has had this phase of the problem under investigation 

for several years. One of these so-called remedies, viz., Callahan’s 

Blight Specific, has been thoroughly tested and proved ‘to be not only 

absolutely worthless as a preventive of Blight (Fig. 18) in pears, but 

positively injurious to the trees, as shown in Fig. 19. This remedy 

consists of a gray, green powder, which is to be inserted into a hole 

bored in the base of the tree, firmly tamped down and confined with 

a soft wooden plug tightly driven into the mouth of the hole. Following 
directions explicitly, during the early winter of 1908 six large pear 
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trees on the University farm, which had blighted badly the previous 

season, were treated with this Specific. The following summer the 

treated trees suffered even more severely than the previous year, and 

more than the untreated trees near by in the same orchard. Moreover, 

a strip of bark and the wood for two feet above and below the hole was 

killed and rot fungi entered and began a heart-rot of the trees. A chem- 

ical examination of the powder by Professor Cavanaugh of the Depart- 

ment of Agricultural Chemistry, showed it to be 92% sulfur, a little 

Fic. 19.—Section jrom the body of the tree shown above. Note the plug 
where the remedy was introduced, and the dead and blackened wood 
extending into the heart of the tree. 

charcoal to color it and some asafetida to give it an effective odor. 

The retail price of this odoriferous charcoal-sulfur mixture was $3.60 
per pound. Correspondence with a large number of growers reported 

to have used this remedy with success, indicated that their experience 
was almost uniformly that of ours at the Station, that is, worthless as 

a preventive of the disease and injurious to the trees. 

Experiments with four other remedies were made this spring in the 
pear orchard of Mr. Ira Pease, near Oswego, N. Y., but owing to the 

fact that very little Blight appeared in the part of the orchard where 

the experiments were made, no conclusions can be drawn. So far as 
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observed, however, no injurious effects have as yet followed their applica- 
tion. Of the four remedies used in this experiment, two were applied 
as washes or paints to the body or limbs of the tree while the other two 

were poured about the roots. 

Controlling the Blight in the orchard. We are prepared to say and 

ready to demonstrate that this disease can be controlled in the orchards 
of this State. The following plan of operations properly performed 

has been demonstrated to be effective 

both in our hands and in the hands of 
the grower. 

General plan of operations for the 

season: 

(1) Destroy all sources of infection, 
i. e., clean out all cankers (Fig. 20) in 

the apples, pears and quinces, cutting 

well into the healthy tissue and remov- 

ing the diseased bark. Disinfect the 

cut with corrosive sublimate solution, 

1 part to one thousand of water (easily 
made up by adding one of the tablets, 

Fig. 2, purchased at any drug store to 

a pint of water). This solution may be 
carried in a bottle or wooden pail and 
applied to the wound with a sponge. 
Fig. 2 shows outfits that have proved 
very effective in actual practice. This 

; disinfection may seem to the grower at 
Fic. 20.—Canker extending down- 

ward from cankered stub of first to be unprofitable and unnecessary. 

previous season. Cleaned out, However, he will soon appreciate its 
ready for disinfection and . re : 
painting. importance if it is omitted. Clean up 

old pear, apple or quince trees in the 

neighborhood that may harbor the disease organisms. If necessary, 

destroy them. All hawthorns along the fence rows or in nearby pas- 
tures should be destroyed also. 

(2) Make a regular inspection of every tree in the orchard at least 
once a week throughout the growing season, beginning as soon as the 

blossoms begin to fall. It may sometimes be necessary to inspect every 

day. 
(a) Break out all blossom-spurs that show the disease and remove 

them from the orchard. They should be burned. It will not be necessary 

to disinfect the wounds made by breaking these out. The removal of 
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these spurs as soon as they 
show the disease will prevent 

the bacteria from getting into 

the limbs (See Fig. 6). In tall 

trees use a ladder and also a 

hook on the end of a long 
handle. 

(b) Rub off with the hands, 

from the trunksand main limbs, 

all shoots and watersprouts as 

fast as they start. This will 

remove the possibility of the 
formation of limb and body 

cankers and save much work 

in cutting out cankers the fol- 

lowing season. It will not be 

necessary to. disinfect such 

wounds. 

(c) Cut out all blighted twigs, 

shoots and watersprouts (Fig. 

22). As indicated above, dis- 

infect the cut with corrosive 

sublimate. If-a long-handled 

pruner is used the sponge may 

be attached as shown in Fig. 

21, simply touching the cut 

surface with it as soon as the 

twig is removed. Remove and 
destroy all prunings. Always 

disinfect the cut or wound not 

the tools. If all cut surfaces are 

disinfected any bacteria left on 

them by the tools or any 
brought to them subsequently 
by insects will be destroyed. 

Cutting out the Blight once 
or twice during the season, 

when it has become sufficiently 
serious to frighten the grower, 

is a waste of time and an in- 

jury to the orchard. If it is 

165 
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Fic. 21.—Tools, devices, receptacles, used in 
cutting out and disinfecting. The corro- 
sive sublimate tablets, shown in the bottles, 
may be purchased at drug store. One tab- 
let to quart of water makes a I-1000 solu- 
tion. To clean out cankers the wooden 
bucket and the can with the sponge will be 
jound satisfactory. Wet the sponge in the 
bucket and place it in the can, which is 
carried at the waist by passing the wires 
about the body and hooking behind. The 
bottle tied at the belt or to a strap over the 
shoulder is convenient, especially when us- 
ing the pruning hook. Wet the sponge from 
time to time by tilting the bottle. 
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Fic. 22.—Cuitting Twig Blight jrom young apple trees. This will pay on young 
apple trees or on pears or quinces of any age, but 1s unprofitable on old apple 
trees as the disease seldom injures them seriously. 

not profitable to take it out as fast as it appears one cannot afford to 

grow pears. 

That the above plan of operations is effective and practical, as well 

as profitable, is shown by the experience of Mr. J. V. Curtis of Hilton, 

N. Y., who in 1908 undertook the control of this disease in his ten-year- 
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old pear orchard. His orchard, when planted, consisted of 1,100 trees 
of several varieties, including a large proportion of Bartletts. During 

the two years prior to 1908, he had lost roo of these trees by Blight. 
Despairing of saving the remainder, he called on the College of Agri- 
culture for advice. We visited his place in the early spring of 1908, 
examined his trees, and advised the above plan of operation. This 

scheme he followed to the best of his ability, inspecting the orchard 

once a week, removing and disinfecting the cuts, with the result that 

the disease was controlled and a fine crop of pears saved, at a total cost 

of only $30. By regular and frequent inspections, he was able to 
detect and remove diseased blossom-spurs and blighted twigs before 

any considerable injury was done. The total diseased wood cut from 
his orchard that season could have been carried, he says, in one armful, 
—this, of course, after the dead wood of the previous season had been 

removed. 

During the summer of 1908, the same season in which Mr. Curtis so 

successfully controlled the Blight in his orchard, the disease broke out 

in epidemic form in the fine Bartlett pear orchards about Oswego, 

N. Y. One of the growers, Mr. Ira Pease, having suffered heavy losses, 

appealed to the Department of Plant Pathology for assistance in putting 

his trees in shape and for controlling the malady in 1909. As indicated 

in the introduction, a field laboratory was established at Mr. Pease’s 

place and a trained man, Mr. Mitchell, put in charge. His problem 

was the removal of dead limbs and hold-over cankers, and the control 

of the disease during the season by the methods above outlined. The 

results were all that could be desired. Infections appeared in abundance 

in many of the trees shortly after blossoms fell, but the diseased spurs 

were promptly removed and no large limbs had to be cut out as a result 

of new infections. Many of the old cankers, which had escaped notice 

during the spring pruning, proved to be active and necessitated severe 

cutting of a few of the trees during the season. By the end of August, 

the Blight was practically eradicated from the orchard. There was 

practically no loss of fruit as had been the case the previous season, 
and but little of the growth of 1g09 had to be removed. Considering 

that one man had nearly twelve acres of pears to inspect, most of which 

were Bartletts, and twenty to thirty years old, it is remarkable that he 

controlled the disease so well. It is true the infections were not so 

numerous as in 1908, some sections of the orchard showing very few 

infections, but that they would have proved destructive had they not 

been promptly removed is shown by the fact that an orchard just across 

the road showed many blighted limbs by autumn. Mr. Brownell, a 
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neighbor of Mr. Pease, also very effectively controlled the disease in his 
large pear orchard bysystematic inspection, cutting out and disinfecting. 
We again emphasize the point that it is the frequent inspection and 

the disinfection of wounds made in cutting out that is effective. 

Fic. 23.—Cutting Blight from nursery stock. Note the bag 
into which, the blighted shoots are put, the bottle of cor- 
rosive sublimate and the sponge at the end of a string. 

Controlling the Blight 
im nursery stock. As. 
indicated on page 38, 

Dansville nurserymen 

suffered serious losses 

from this disease in 

1908. We visited the 

nurseries during the 

summer, but it was 

then too late to save 

the stock. A few of 

the growers had done 

some cutting out, but 
none had disinfected. 

Most of the growers 

stood by helpless and 

saw their profits dis- 

appear. Entire blocks 
of apples, pears and 

quinces were wiped 
out, not a tree escap- 

ing. For many years 

the nurserymen about 

Geneva have suffered 

more or less from this 

malady. In the spring 

of 1909 a co-operative 

arrangement was made 

with C. W. Stuart & 

Co., of Newark, N. Y.., 

for the purpose of 

studying and demon- 

strating the control of 

Blight in one of their 

nurseries near Orleans, N. Y. The junior writer established a tempo- 

rary field laboratory at the nursery, remaining on the ground constantly 

from June 4 to Sept. 1. By systematic inspection and removal of the 



Fire Buicut oF Pears, APPLES, QUINCES, ETC. 169 

Blight (Fig. 23) from the 130 acres devoted to pear, apple and quince 

stock, he was able effectively to prevent an epidemic of the malady 

and reduced the losses to a low figure, as shown by the following table. 

Apples | Pears | Quince | Total 

No. of trees from which blighted shoots 
OnilveweserremoOved: .. .yh-cccugeegiy ere 834 32 1451 2317 

No. trees entirely removed..:......2...<. 83 7 256 346 

The heavy cuttings made in the quinces were necessary owing to 

numerous cases of Blight carried over in old cankers from the previous 

season. From these sources the germs spread, causing infections in the 

new growth before an effort could be made to control it. A large number 

of the quince trees entirely removed were killed by infections of the 

previous season. Many of the 83 apples were first-year buds consisting 

of a single succulent shoot. These blight rapidly. It is evident from 
the above figures that at least 2,317 trees were saved by prompt pruning 

and disinfection. This does not include the large number of others 

that were entirely protected from the disease by removal of the blighted 

trees and shoots that would have served as sources of infection had 

they been left. From our observation during 1909, it seems certain 

that plant lice were the chief agents in spreading the infection. Dipping 

the lice-infested shoots in whale-oil soap dip, 7 pounds to 50 gallons 

of water, was found very ettective in controlling the lice, and thus 

indirectly in checking the progress of the Blight. 
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THE EFFECT OF FERTILIZERS APPLIED TO TIMOTHY ON THE 
CORN CROP FOLLOWING IT* 

The primary purpose of this bulletin is to consider the effect of 

fertilizers on corn grown in a rotation with oats, wheat and timothy 
three years, the fertilizers being applied in the spring as a top-dressing 

to the timothy. 

One of the objects of the experiment was to test the practice of fer- 
tilizing the timothy crop and not applying any fertilizer to the grain 
in a rotation involving three years of timothy and three of grain. As 

is well known, the customary practice is to apply farm manure or com- 
mercial fertilizers to certain of the grain crops, and allow the grass to 
make its growth on the available plant food remaining. There are 
several reasons why there would appear to be an advantage in applying 

fertilizers to grass rather than to grain crops in a rotation: 

(1) Fertilizers applied to grass increase not only the growth of that | 

part of the crop cut for hay, but also the roots and sod which are plowed 

under the soil and in decomposing add to the soil productiveness. It 
seems, therefore, that anything that aids the growth of timothy would 
help the grain, while the reverse is not true in the same sense. 

(2) The hay crop is generally the crop which in a rotation with grain 

brings the largest financial returns in New York State. If a certain 

application of manures increases in the same ratio the yields of hay 

and grain, the value of the increase in the former crop would be greater 

than that of the latter. It should pay best to increase the crop that 
is worth the most, provided the cost of the increase is the same in both 

cases. 
(3) Grass is peculiarly sensitive to readily available nitrogen in fertil- 

izers. Grain crops are not benefited to the same extent by this form of 

nutrient. As most commercial: fertilizers contain some more or less 

readily available nitrogen, much of which may be carried off in the 

drainage water and thus be lost to crops after the year it is applied, it 

would seem to be advisable to add this to the crop that it will benefit 

most. On the other hand, the phosphorus and potassium contained 

in the fertilizer are not removed in large amounts by the drainage water 

and the unused parts remain in the soil to benefit the succeeding grain 

crops. 

* Note: This experiment was started and the plats laid out under direc- 

tion of Prof. T. F. Hunt, who was at the time agronomist of this Station. 
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The experiment has not yet reached a point where a final statement 

can be made as to the relative profits of the practices that are being 

compared. It does, however, afford some valuable facts concerning 

tHABrdHB to be derived from manuring for timothy, and the effect 
of this on the corn crop which follows. 
3gn,allgcases in which a complete fertilizer or farm manure was added 

te bb fi ftmethy sod preceding corn, the increased yield more than 

PaitizeStbtyess¢ of the fertilizers or manure. The increase in the yield 
of corn occasioned by this treatment was, therefore, clear gain. Figuring 

on, fhe cuprent, market prices for the fertilizers, and 50 cents per ton 

for of rip Mayes, the use of 20 tons of farm manure applied twice to 

tipot Frill ot used for corn gave a gain of $108 per acre. Ten tons 

of quanure.gaye,2 gain of $72 per acre, and the most profitable com- 

byyation.pl fertilger constituents produced a gain of $60.85. It is quite 
pEgkable, frat a,more profitable combination of fertilizers might have 

b foun di oth ¢,figures show the great importance of adding farm 

manure or fertilizers for the hay crop, and indicate the benefit that 

the suggceding, cain crops will obtain from such treatment. It must 

GAepiEraberad; that the gains are based only on the timothy and corn 

crpps, while: the grain: crops yet to follow may add considerably to the 

SHH H OdsE bythe applications. 
weltdSe SMibke 9 

mist cttw » METHOD QF, CONDUCTING THE EXPERIMENT. 

riisexpailiment;waslbégun in the fall of 1903, the first application 

of dar tidizebso being: naide: then with the idea of seeding to winter wheat 
andihanethy. plan yjdall +aims prevented the seeding of wheat as planned, 

anddn Heaspsingsefokoo4 6April 15) oats and timothy were sown without 

thwyadphication oflany fuethenifertilizers. During the seasons 1905, 1906, 

and 1907, the plats remained in timothy. The second application of 

featthisensi wasdnddes iA pid vs, wigos ; the third application April 17, 1906; 

art theofounth,y Ways bso19efs2 Stable manure was not added every year 
agawereo theofertilizerssitheofirstsapplication being made in the fall of 

1a9B, tlie Becdnd:om Octobenr2149b0. 
iBebislagqthei platsothatithavesbegn used in the regular rotation test, 

teritgrath,l[fariierlyliugedoferiitesting different rates of timothy seeding, 

wseastded inmthe-spningiofs1go8orqebese plat joined the regular rotation 
pladssw bherseth type wwasiithensamerfor all, being a rather plastic clay, 
dastrtgednasotbene silty ;pbhasd of Hoe Dunkirk clay loam.” There were 
in all 32 plats, numbered from 7or to 732. Plats 7oI~710 were 

added in the spring of 1908, each comprising 1-15 of an acre. The fer- 
-os1ib 19bmay tuo bisl etslq sot bas boty t 

tottsie 2indt to tetmonorgs omit ont j 

ey) Gs 
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tilizers on these ten plats were applied directly to the corn. Plats 711-732 

comprised the regular rotation plats, each containing I-10 acre. These 

received no fertilizers in the spring of 1908. The purpose is to compare 

the practice of fertilizing for the hay crop and allowing the grain to take 

the resulting effect, with that of fertilizing directly for the grain. This 

comparison cannot be made until the rotation is finished. 

It was decided to leave a bare space of 22.5 feet on each end of each 

plat so that soil samples could be taken for comparison with samples 

from the cropped parts of plats in regard to moisture and nitrates. 

This reduced the size of the plats in crops to approximately 1-21 of 

an acre on plats 701-710, and to I-12 of an acre on plats 711-732. 

All plats were plowed in the fall of 1907, the timothy sod being turned 

under to the depth of seven to eight inches. In the spring of 1908 the 
soil was prepared for corn with the disc and spring tooth harrows. On 

May 28, 1908, fertilizers, as outlined in Table I, were applied to plats 

701-710 with the exception of the stable manure, which was added before 
the soil was disced. As stated, plats 711-732 received no fertilization 

at this time. 

On May 29 all plats were planted to corn (Pride of the North) that 
had been grown for several years on the University farm. The hills 

were 34 feet each way. When the corn was four inches high it was 

thinned to four stalks per hill. Cultivations were given on the following 

dates: June 8, June 23, July 7, July 20. A heavy rainand wind 
storm on August 3 blew down the corn badly and prevented further 

cultivation. 

From the first the corn grew very much more rapidly on: plats 701-710 

than on plats 711-732 for reasons already stated. As a result of this 

relatively high productiveness of the former plats, the fertilizers added 

to them did not produce a marked increase as compared with the effect of 

the fertilizers previously applied to the latter series of plats. 

When the corn kernels had reached the glazed stage (September 24), 

all plats were harvested and the corn forage from each plat weighed as 

cut. The corn was then shocked and allowed to cure thoroughly, when 

it was husked and the ear corn and stover from each plat weighed 

separately, 

The following tables give the data for the harvested crop: 



176 BULLETIN 273. 

TABLE I. 

SHOWING TREATMENT OF PLATS, AND YIELD IN PouNDS OF GREEN FORAGE AND 

STOVER AND IN BUSHELS OF EAR CORN PER AcRE. ALSO RELATION OF 

Ear Corn TO STOVER. WEIGHT OF EAR CorN TAKEN AS I00. 

FIELD CURED 
Green 

Plat Fertilizers added for corn. None forage Stover 
No. was added for timothy Ibs. |Ear corn} Stover | per 100 

bu. Ibs. Ibs. of 
ear corn. 

FOr, \0320 lbs: Acta phosphate. 0s n 6 bee 17,976 78.6) 3,549) ees 

702 ING fertihzenr ayers. ne noo eae 17,010 78.0 | 3,253 58.8 

703 | 80 lbs. Muriate of potash............. 16,905 7823) It 3538S 60.5 

704) k6O Lbs: Nitrate @f sodass.: 5.2 Aaa. 16,842 80.4 | 3,255 57.8 

705 Noitertilizenyc. 0 200 sepa s seek | 16,443 77 4 133297 60.9 

FOO" LOOw loss NittaAberol SOoday. jo0t ee cre , 
8onlbsa Mimniaterotpotashl. soe: eh 19,219 87.6 | 3,675 59.9 

707 |, 160 Ibs. Nitrate Of sodas! off 222 ee 
80 lbs. Muriate.of potash............. 18,228 2S 3,318 65.6 

640. Ds Acidephosphatewn--s de eee ae 

708 INogfentiltzenke. pms <iegden on 16,065 64.2 2,898 64.5 

7OOn| | 320mlbsi Nitrabe OlsOlal ye nein) see cee ce 
80. lbs) Muriaterof potash. 2. ee. 17,976 75-9 | -3,633 68.4. 

3220p bs. Acid sphosphate: ran ae ae ee eee 

710 1otons Barnyard’ manuress: 220. seen 18,648 78.0 2,835 51.9 

Fertilizers added for timothy. None was 
added for corn 

711 IN @wtenbilizcieearn. anaes tree err oe 10,200 20) 3/22, hee! 106.4 

7 U2 S2OMOS ee ACIGEphOSD Na Le. ee eee ote II ,244 22.6 | 2.426 106.8 

713 Somlbss Miuanateionipotashears sts: len 13,656 47.1 2,592 78.5 

714 Notertilizers ee aro are 10,656 28.5 2,340 117.5 

75 le LoOnlbs Nttrateror sodanaser mihi ee eee 11,844 34.3 2,220 92.5 

716) 320) bse Acidsphosphater i ae eee 
L60vlbs-3 Nitrate iohsoda eon. nie eee me ee 11,904 2767 2,364 89.5 

717 Nosiestilizersccn tt 2s cere 10, 368 30.0 2,052 07.7 

71S) 5320) JDSe AGG sphosphaternmm eee ete 
$0, lbs. Muniate of potash... 3... Aen 14,028 54.0] 2,628 69.5 



Plat 
No. 

722 

723 

724 

725 

726 

727 

728 

729 

739 

731 

732 

FERTILIZERS APPLIED TO TIMOTHY ON CoRN Crop. 

TABLE I — Continued 

Fertilizers added for timothy None 
was added for corn 

Toon lbs:. Nitrate. or sodas... 42-45 05---05 
Soulbss Munateofpotash<:4..c.+2. 4+" 

INodertilizers ss: eae tee oe 

ToOpibss Nitrateot sodalsc ins 4255 Fae 
80 Ibs. Muriate of potash............. 

ape ibs. Acid pnospnates 23.2. a ate. 

BOOMS a NiGraLelOn SOda se we eprayasioht- 
Soulbs, Miiciate of potash. 2945. a ae 

640) lbs, Acid phosphate: (oa ja.) 5 ee an 

INOMMertiliZenets op: svchost et eek 

gopalbs. Nitrate ot Sodaigs.s --.) 2666 544~: 
So. lbss Miuntate ofspotash . a. a2... 

bao ibs. Acid phosphate, ..() 0-4 «ose 

sem ns. Nitrate Gf soda’! ., 0 ahion oes a 
80 Ibs. Muriate of potash...:......... 

gee. lbs: «Acid phosphate 2. ein vs 5 

INomertilizer ys cries te ett 

aeaulbe. Nitrate Of Soda icc. iva o2 less 
SOnlbss Mitniate of potash... ences: sonic 

220M Ss /ACIG PHOSPMALEs.c. los sl- she one 

640 ‘Ibs Nitiate of sadaz..) faa ace is 
80 Ibs. Muriate of potash............. 

e20 ibs. “Acid phosphate -o iin cee ets: 

Nottertilizenss 282 :cepee sien 

No fertilizer aos sesh nn 

TOMOnS, barnyard manure +... .4 see: 

20 tons Barnyard manure............. 

Green 
forage 
lbs. 

12,888 

11,364 

Ear corn| 
bu. 

47. 

35. 

55: 

54. 

26. 

53 - 

62. 

33- 

37: 

55: 

29. 

a5: 

66. 

68. 

177 

FIELD CURED 

St is 

Stover 
lbs. 

2,244 

2,304 

2,880 

2,988 

2,040 

2,844 

3,108 

2,328 

2,844 

2,940 

2,340 

2,244 

3,024 

3,888 

Stover 
per 100 
lbs. of 

ear corn. 

68 .2 

93-7 

ano 

Tighe, 

gL igo 

75-7 

64.6 

99-5 

70.3 

FAS) oe 

114.1 

101.1 

64.8 

81.4. 
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TABLE II. 

SHOWING APPARENT INCREASE IN PoUNDs OF GREEN ForRAGE AND STOVER, AND IN 

BUSHELS OF EAR CoRN PER ACRE. 

Apparent 
Plat Fertilizers added for corn. None was increase 
No. added for timothy. in green 

forage lbs. 

Oli es 20s DSeNCIG phosphates mere ele 966. 

702 N oviértilizer: o's. sue eee hee Oe 

703 80" lbs: Munadteof potash S724 Sten ease ee 84. 

7OA | TOO sl pS: INitrate OL-Soday.....-er 2 pe eee ek 210. 

705 MO MertihizanKs ry fs4 meets eae 

FOO" LOO) lbs Nitrate ofsodamen eect Mao eek 
Soxulbs:. .Muriate ‘of potashw. 4/52 0. alae. 2,898 

707.|- 16021 bs. yNitrate of soda 222m. ee oe oe eon 
SOmDsrVititaterorpotache em sms teenie 2.08 7n 

640clbs,\Acid phosphate eter. Se aki 

708 INo tertilizenisc wy tots ead eee eee 

FOO ges 2 Onl bseiNitrate OMmsoda aes aco ueieee ieee 
SOM bssaiMiuriate ofpotach ane ene ee 1,911. 

320: lbs Acid phosphates: ce 1.5 2 eaene cae 

710 10 tons Barnyard manure................ 2,583. 

Fertilizers added for timothy. None was 

7i1 

Fi20\0320) lbs: 

713 | 80 lbs. 

714 

715 , 160 lbs. 

716 | 320 lbs. 
160 lbs. 

717 

718 | 320 lbs. 
80 lbs. 

719 | 160 lbs. 
80, Ibs 

added for corn. 
INO hembilizenty iis tc. aoe aee re ee 

Acid “phoshate,.\ Sagiise. dos coy. sek 892. 

Miuriate of potashion =... <tem . sie se By 52ie 

INo fertilizer Sey bet oc aerate ce: 

Acid phoshate!. 4h. tae eens 
Nitrate of soda l.4-4.0\tvacce on bets 1,440. 

INowertilizen: 7.35 5 eee, eer 

Acidiphospha te 2:36... soa ie tees 
Muniateval potash! jc. hao cece 3,324. 

Apparent 
increase 

in ear corn 
bus. 

14.1 

10h 

13. 

18. 

12. 

13. 

Apparent | 
increase 
in stover 

lbs. 

336.0 

77-7 

—I2.6 

512.4 

287-7. 
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TABLE II — Continued 

Apparent | Apparent | Apparent 
Plat| Fertilizers added for timothy. None was increase | increase | increase 
No. added for corn. in green | inearcorn| in stover 

forage lbs. bus. lbs. 

720 Wo fertilizer e235. Gano. seme 

gomui £00 Jus. Nitrate of soda... 3 1.) ooo. ese eee 
So..Ibs) \Muriate of potash: .\:, 7. ..caaee eee 3,834.0 23.6 664.8 

a20-ibs, Acid phosphate.” 2 %,.02 eae 

22 to0Mlps. = Nitrate: of soda: .. 2.5. sues meane 
So °1bs- Muriate of potash. ..\.: soos.0 ee, 4,269.6 2507 860.4 

6400 hs. Acid phosphate ...°. 5) +> wekanen es 

724 No fertilizer): \ ....'52/3 4 soe ane 

4320 lhe.) Natrabe of. soda’.:.¢) 62!7n. 4 cde 
72ae) So Ibs: Muriate of potash .|..; 0. 25355245 4,340.4 25.0 709.2 

6400 lbs: Acid phosphate’. .°...0.(5.,. 5542 dass 

fant see tbs.” Nitrate of soda: ie... 2) Stes | 
Boy psaaViuniaterol potashis. sem. see 5,163.6 31.9 877.2 

geoulos; Acid ghdsphate® 2°) 03k4 Pat eee 

726 Meo wtertiliser $42 is) senda 

Reva aeD Ibs.) Nabtate OL SOda. 22'S. sas Dee 
Sonlbs. Miumiatelof potash... 19s:/). 2.82 4,743.6 25.7 512.4 

g20ulus-.Acic phosphate... .)5. Sh. see Sate 

fz2ee\"O40 lbs: aNitratetob sodal i...) seen 
SOmbs. Miauriatetor potash): +)... sass 4,604.4 25.2 604.8 

g20-1bs;mcid phosphates... 2.24. gets 

729 bl COE Toit 012) a ne ee Abs es 

730 INOpfertilizercisc. Aisclte sys 7a here 

731 LOuons Barnyardimantre’. .\..\.5.0 20 eee 6,048.0 35.0 780.0 

732 20\ tons Barnyard mantire..... | si suv. acieck 7,668.0 36.5 1,644.0 
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TABLE Tit 

SHOWING PERCENTAGE INCREASE IN GREEN Forace, Ear Corn AND STOVER DUE 

lat 
No. 

ee ee el 

797 

708 

709 

710 

7a% 

712 

713 

714 

715 

716 

717 

718 

TO THE DIFFERENT TREATMENTS. 
= 

Fertilizer added for corn. None was 
added for timothy. 

160 lbs. 
80 lbs. 

160 lbs. 
80 lbs. 

640 lbs. 

320 lbs. 
80 lbs. 

320 lbs. 

. Acid phosphate. . 

No fertilizer..... 

. Muriate of potash 

No fertilizer. .... 

Nitrate of soda. . 
Muriate of potash 

INHitrateroresodayeir.s sesame te mre ore 
Muriate of potash 
INGidtphOSpla terrace scriertela 

IN opfertilive mn yGisr sath. ea) stel come 

INGinate ofesodacevenee deere semua 
Muriate of potash 
INGIGUpLOSpPhaGempyasnicuter Tee cies tee 

10 tons Barnyard manure 

PoNdtratevOl SOGa sere eaten we miei 

e/ o).6! Be She, (e188) 9 (6 a. =) 26 

Fertilizer added for timothy. None was 
added for corn. 

320 lbs. 

No fertilizer. .... 

Acid phosphate. . 

. Muriate of potash 

No fertilizer..... 

. Nitrate of soda. . 

. Nitrate of soda. . 
. Acid phosphate. . 

No fertilizer. .... 

. Acid phosphate. . 

. Muriate of potash 

PERCENTAGE INCREASE. 

ed 

I2 

ny Be 

16. 

I2. 

13: 

3I 

76 

.58 

08 

63 

30. 02 

16 

76 

.07 

FIELD CURED 

20 

18. 

21 

12. 

64. 

18. 

27. 

31 

Ear corn. 

02 

if 

22 

.50 

gI 

.09 

Stover. 

10.46 

2.40 

—.38 

16.20 

9-49 

25.36 

23.04 
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Fertilizer added for timothy. None was 
added for corn. 

181 

TABLE III — Continued. 

PERCENTAGE INCREASE. 

Green 
forage. 

FIELD CURED 

Ear corn. Stover. 

2) EEE 

722 

723 

724 

725 

726 

727 

728 

729 

730 

731 

732 

TOOM OSmeN Grate of SOdays Maite. Gea 
Bombs evisiniate of potashe .- cre ase 

Notertilizer .}b) eee ae ee 

ROOpl bs. Nitrate of sodays.): as. sae 
SoplbscMuriate of potash ..>...65.. Sees 

a20-lbs-.Actd phosphate: . a4 0c. + adie ee. 

THOv bse Nintabe:ot, soda... t./0 5.254 cee ee 
8o2lbs- Miuiriate of potash: 5.2. 2s ee. 

Gageibs. Acid. phosphate cif. Suv s ns Hapation 

IMG TeRUUIZETS 8. tuto. sun teeta octane 

neous. INittabe.of Soda. .).'.. i227. Sawa 
Sons. haunate of potash. 3.2.5.1... se elee 

OAO0IDS. cid PHOSPHALE 03... Fs ewe 

SAAD St AULALeIOL SONA... iver G..- stows ee 
Soplbsn Muriate of potash i. .0. 03222. a6%) 
MEADE arid DUOSPHALE .) <0. a. sats 0 coer 

BR CEEIZER oo Lax. ss bine ato taneee te 

320 lbs. Nitrate of soda...........0-00005 
Bo ibs. Muriate of:potash:.... 6. 2.52 penn. 

g20/ 1s. “ACI PROSPMALEY of Fics ened en oe 

SAOUIDS Nitrate OL ;SOGAcii2 se > rotap nate ace eae 
80 Ibs. Muriate of potash................ 

426 ths. Asid- phOSphAte 4s. 5 ee hehe 

Us LNG (a FS: a a SIRS TF 

1) (a LN Te 

LO tons Barnyard manures <i. + ssaysi6 Sage ve aate 

20 TONS barn yaraumanure > hs .ut. bos tent 

36.00 

42.96 

44.30 

49.82 

44.08 

43-49 

56.56 

hie) 

73 22 

87.90 

87.41 

102.77 

80.21 

82.11 

30.01 

40.44 

aa22 

39-32 

21.98 

25.90 

34.8 

73-3 
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Plat 715 Plat 714 Plat 713 Plat 712 

160 lbs. nitrate No fertilizer 80 Ibs. muriate 320 lbs. acid 
of soda Hay 3,920 lbs. of potash phosphate 

Hay 4,450 lbs. Corn 28.5 bu. Hay, 4,910 lbs. Hay 5,350 lbs. 
Corn 34.3 bu. Corn 47.1 bu. Corn 32.6 bu. 
Gain $11.08 Gain $23.43 Gain $9.70 

Plat 719 Plat 718 Plat 717 Plat 716 

160 lbs. nitrate 320 Ibs. acid No fertilizer 320 Ibs. acid 
of soda phosphate Hay 3,120 lbs. phosphate 

80 lbs. muriate 80 lbs. muriate Corn 30.0 bu. 160 lbs. nitrate 
of potash of potash of soda 

Hay 4,990 lbs. Hay 4,220 lbs. Hay 4,730 lbs. 
Corn 47.0 bu. Corn 54.0 bu. Corn 37.7 bu. 
Gain $27.85 Gain $16.73 Gain $15.85 

Fic. 26. 
Plat 723 Plat 722 Plat 721 Plat 720 

No fertilizer 160 lbs. nitrate 160 lbs. nitrate No fertilizer 
Hay 2,830 lbs. of soda of soda Hay 2,980 lbs. 
Corn 26.2 bu. 80 lbs. muriate 80 lbs. muriate Corn 35.1 bu. 

of potash of potash 
640 lbs. acid 320 lbs. acid 
phosphate phosphate 

Hay 5,730 lbs. 
Corn 54.9 bu. 
Gain $28.94 

Hay 5,960 lbs. 
Corn 55.7 bu. 
Gain $40.34 

Figs. 24,25, 26, 27, 28— Corn grown without fertilizers, following timothy, fertil- 
ized as shown above. The fertilizations are per acre, as are also the yields. The 

hay was grown in 1907 and the corn in 1908. The gains are for three hay crops, 

1905-7, and one corn crop. 
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FIG. 27. 
Plat 726 Plat 725 Pla. 724 

Plat 727 No fertilizer 320 lbs. nitrate 320 lbs nitrate 
320 lbs. nitrate Hay 3,140 lbs. of soda of soda 

of soda Corn 33.4 bu. 80 Ibs. muriate 80 lbs. muriate 
80 lbs. muriate of potash of potash 

of potash 320 lbs. acid 640 lbs. acid 
320 lbs. acid phosphate phosphate 
phosphate Hay 7,280 lbs. Hay 6,950 lbs. 

Hay 7,250 lbs. Corn 62.9 bu. Corn 53.7 bu. 
Corn 57.8 bu. Gain $60.85 Gain $46.37 
Gain $51.11 

Plat 731 Plat 730 Plat 729 Plat 728 

ro tons manure No fertilizer No fertilizer 640 lbs. nitrate 
Hay 6,840 lbs. Hay 2,350 lbs. Hay 2,550 lbs. of soda 
Corn 66.7 bu. Corn 31.7 bu. Corn 29.3 bu. 80 Ibs. muriate 
Gain $72.40 of potash 

320 lbs. acid 
phosphate 

Hay 8,160 lbs. 
Corn 55.9 bu. 

Figs. 24,25, 26, 27, 28— Corn grown without fertilizers, following timothy, fertil- 

ized as shown above. The fertilizations are per acre, as are also the yields. The 

hay was grown in 1907 and the corn in 1908. The gains are for three hay crops, 

1905-7, and One corn crop. 

RESIDUAL EFFECT OF FERTILIZERS 

The three check plats in series 701-710 have averaged 16,506 pounds 

of forage, 3,136 pounds of stover, and 73.2 bushels of ear corn per acre, 
as compared with an average yield of 10,482 pounds of forage, 2,226 

pounds of stover and 30.4 bushels of ear corn for the eight check plats 

of series 711-732. This shows a much higher productiveness in the case 

of the former series of plats. The application of fertilizers directly to 

the corn on series 701-710 has produced an average increase of only 

1,527 pounds or 9.39% of forage, 267.6 pounds or 8.76% of stover, and 

6.7 bushels or 9.92% of ear corn. On series 711-732, where the pro- 

ductiveness was much lower, there has been an average increase due 
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Fic. 20. 
Plat 704 Plat 703 Plat 702 Plat 701 

160 lbs. nitrate 80 Ibs. muriate No fertilizer 320 lbs. acid 
of soda of potash phosphate 

Increase due to 
fertilizer 0.5 bu. 

Increase due to 
fertilizer 2.8 bu. 

Increase due to 
fertilizer 0.0 bu. 

Plat 706 Plat 705 

160 lbs. nitrate No fertilizer 
of soda 

80 lbs. muriate 
of potash 

Increase due to 
fertilizer 14.6 bu. 

Plat 708 

No fertilizer 
Plat 707 

160 lbs. nitrate 
of soda 

80 lbs. muriate 
of potash 

640 lbs. acid 
phosphate 

Increase due to 
fertilizer 3.7 bu. 

Plat 710 Plat 709 
ro tons farm manure 320 lbs. nitrate 

Increase due to of soda 
manure 13.8 bu. 80 lbs. muriate 

of potash 
320 lbs. acid 
phosphate 

Increase due to 
fertilizer 11.7 bu. 

Plat 708 

No fertilizer 

Plat 707 

160 lbs. nitrate 
of soda 

80 lbs. muriate 
of potash 

640 lbs. acid 
phosphate 

Increase due to 
fertilizer 3.7 bu. 

Figs. 29, 30, 31.— Corn fertilized as shown above and following timothy which re- 

ceived no fertilizers. The increased 

ment is Stated. 

yield of corn due to each fertilizer treat- 
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to the resultant effect of the fertilizers previously applied to the timothy 

of 3,758.7 pounds or 35.8% of forage, 558.4 pounds or 25.15% of stover, 

and 20.7 bushels or 66.65¢ of ear corn. This, however, is no proof 

that it is better practice to allow the grain crop in a rotation to take the 

residual effect of the fertilizers, as the small increase due to the fertilizers, 

where they were applied directly to the corn, was unquestionably caused 

by the already productive state of the soil. However, that fertilizers 

do have a valuable residual effect. even for the grain crops, and that 

their full value cannot be appreciated until their effect upon all crops 

in a rotation is determined, is shown plainly by the data presented for 

plats 711-732. 

The fact that the ear corn has been increased more than twice as 

much as the stover, would seem to indicate that the mineral fertilizers, 

especially phosphorus, have had the most marked residual effect. This, 

however, is not the case, especially in regard to the phosphorus, as the 

following table will show that the plats which received nitrogenous 

fertilizers have produced an increase of equally as much or more than 

those receiving phosphorus, though not so much as those receiving 

potash. As the residual effect of sodium nitrate cannot be large owing 
to its easy removal by drainage water, the effect produced by the 

nitrogenous fertilizers would indicate that the greater growth of 

timothy on the nitrogen treated plats was largely responsible for the 

increased yield of corn. 

TABLE IV. 

SHOWING PERCENTAGE INCREASE IN ForaGe, Ear CorN AND STOVER ON PiaTs FERTIL- 

IZED FOR TIMOTHY, BUT Not FOR CORN. 

PERCENTAGE INCREASE. 

Treatment. FIELD CURED. 
Green 
Forage. | Ear corn. | Stover. 

ICIS VET R eS WEEN T cis chee oes: Lata eek ew ee 12.16 18.34 —I.07 
[Plive jet Ont ay aes 96 5B aD OMe SO Cte < 8.63 12.23 8.96 
Poles Sl bleak 6 Pe ope ee Mad Rabe eee ae EDP Re APCS e 30.02 64.08 13:33 
PHU ER OUOSDROLUG «vale «choles: s «iia «my sida bg ee 13.76 27.91 10.05 
INSLEOC CM: SOOUAGSUUIEL: pe che oe sk ord.t «+0 ae, see nolo nea 16.84 40.52 —1.08 
PHOspnOrus, pOtassitim, -te2 lira: . \ Ae age hana 31.07 31.09 23.04 
Nitrogen, phosphorus, potassium................ 36.00 72:22 30.01 
Nitrogen, phosphorus, potassium............-.-. 42.96 87.90 40.44 
Nitrogeng, phosphorusg, potassium. .............- 44.30 87.41 aa 122 
Nitrogeng, phosphorus, potassium..............-. 46.95 91.49 30.65 
Nitrogeny, phosphorus, potassium................ 43.49 82.11 25.90 
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When the different fertilizing materials were added singly, the potas- 
sium has had by far the most marked effect on the following crop in the 
production of forage, ear corn and stover. Nitrogen comes second in the 

production of forage and ear corn, while there has beeen a decrease of 
1.07 per cent. in the yield of stover. The phosphorus has not produced 

a very marked increase, the greatest being that of 12.23 per cent. increase 
in ear corn. It is likely that one reason why the potassium plat has 

produced an increase so much greater than that of either nitrogen or 

phosphorus, is because of the previous growth of a large yield of alsike 

clover following the application of the potassium fertilizer to the timothy. 

The hay crop of 1907 which was harvested from this plat was more than 

50% alsike clover. It would naturally be expected that the clover sod 
when plowed under would be more effective in increasing the production 

of corn than would that of the timothy. 

When the fertilizing materials were added in combination of two, 

the resulting effect of phosphorus and potassium produced the greatest 

increase of both forage and stover, while that of nitrogen and potassium 

produced the greatest increase of ear corn, notwithstanding the fact 

that this combination of fertilizers actually decreased the production of 
stover 1.08%. The maximum increase in yield of forage, ear corn and 
stover, due to artificial fertilizers, was obtained from the plats receiving 

all three fertilizing materials. 

Doubling the amount of phosphorus from 320 to 640 pounds without 

changing the amounts of nitrogen and potassium has increased the pro- 
duction of forage, ear corn and stover approximately 7, 14.5 and 10.5% 

respectively, over that when these three materials were added in: single 

amounts. Doubling the nitrogen increased slightly the production of 

forage and decreased the production of stover. 
In previous years the highest yields of timothy hay due to artificial 

fertilizers were obtained from plats receiving 320 pounds of acid phos- 

phate, 80 pounds of muriate of potash and 320 pounds of nitrate of soda 

per acre. The residual effect of this combination of fertilizers has also 

produced the maximum increase in the yield of both forage and ear corn, 

though not of stover. 
The applications of barnyard manure at the rate of 10 and 20 tons 

per acre have increased the production of ear corn 110 and I15 per cent. 

respectively. This is a much higher increase than was produced by any 

form or combination of artificial fertilizers. The increase of forage and 

stover due to the previous applications of the manure was not nearly » 

so great as was that of the ear corn. 
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Probably it would not be fair to conclude that the increase in corn for 

the season of 1908 was due entirely to the residual effect of the fertilizers. 
The large increases in hay on the treated plats during the seasons of 

ig06— 07, of course, produced here a much heavier sod than was produced 

on the check plats. This large amount of organic matter when plowed 

under would undoubtedly have an effect in increasing the yield of the 
succeeding crop. Conceding this to be true, it is still evident that part 
of the increase in grain corn was due directly to the residual effect of 
the fertilizers, there being no consistent relation between the percentage 

increase in hay for the years 1900-07 and that for the grain corn of 

1908. The following table will make this clear. 

TABLE V. 

SHOWING PERCENTAGE INCREASE IN YIELD OF TIMOTHY HAY FOR THE YEARS 1906-7 

AND PERCENTAGE INCREASE IN GRAIN CorRN FoR 1908 DUE TO THE 

Various FERTILIZING ELEMENTS APPLIED TO THE TIMOTHY. 

PERCENTAGE IN- Per- 
CREASE IN HAY. | Average | centage 

Elements applied. eee | CES 
| years. | in grain, 

1906. 1907. 1908. 

Pi ase RE Say AY 

LETTO 23 Ras Pi yA le pe a ia ee gon anata ag Ab ere a 44.5 19.5 22.0 18.34 
RCS. Neto) Mine dey fis he aa s ote ape. A 12.8 23.6 18.2 ¥928 
[EA HELIS Vag hge ch Ory ihe 2a SSN ORE Tn ice a eaeES iis By a 20.5 19.5 24.5 64.08 
PNIEKOP Ean PNOSPHOTUS. 21. -[leon!S as + 2 gia) ays 57-4 2327 45.5 27/01 
Nitropen anid HOtASSIIIN . Sth ose sci ssfete SEA 67.8 61.8 64.8 40.52 
PHOSpPHOTUES and ipotassitims 48 Sst) a 49.7 3047 40.2 31.09 
Nitrogen, phosphorus and potassium........... 83.8 103.5 93.6 TENGE: 
Nitrogen, phosphoruse and potassium.......... 69.2 99.1 84.1 87.90 
Nitrogene, phosphorusg and potassium..........] 143.7 133<5 138.6 87.41 
Nitrogere, phosphorus and potassium.......... 133.9 143.0 138.4 91.49 
Nitrogens, phosphorus and potassium.......... 172.1 .O | 184.5 82.11 

When potassium alone was applied there was produced an increase 

in hay for the years 1906-07 amounting to 24.5% and an increase in 

grain corn for 1908 or 64.087. When nitrogen was added to the potas- 

sium the yield of hay was increased to 64.8%, while the residual effect 

of this fertilizer produced an increase in grain corn much less than that 

of potassium alone. Here the greatest increase in corn was on the plat 

producing the smaller yield of hay and consequently having a less dense 

sod. This would seem to indicate that the increase in corn was due 

largely to the residual effect of the potassium. It must be remembered, 

however, that there was a rather heavy growth of alsike clover on the 

potassium plat and this fact makes the above comparison, somewhat 

unfair, 
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When nitrogen and phosphorus were applied the increase in hay was 

over 5% greater than when potassium and phosphorus were added. 
However, the residual effect of the potassium and phosphorus produced 

a greater increase in corn than that of nitrogen and phosphorus. 
When all three of the elements were applied in ordinary amounts the 

increase in hay was greater than when the phosphorus was doubled, 

yet the larger amount of phosphorus produced a greater increase in corn, 

showing again that the greater amount of sod was not the most effective 

factor in increasing the yield of corn. It is also interesting to note that 
when nitrogen was doubled, phosphorus doubled and potassium added, 

the increase in hay was nearly 55% greater than when the nitrogen 
was not doubled; yet the residual effects of these two combinations of 
fertilizers were the same. Further, when the nitrogen was quadrupled 

the increase in hay was greater than when it was only doubled, while 
the residual effect was greater when the lesser amount of nitrogen was 

applied. These comparisons show clearly that the increases in corn were 

due in part at least to the residual effects of the fertilizers as well as 

to the increased timothy sod on the treated plats. 

RELATIVE PRODUCTION OF EAR CORN AND STOVER 

There is no very definite relation between the nature of the fertilizer 
added and the relation of ear corn to stover. In general, as the yield of 

ear corn per acre increased, the yield of stover for every 100 pounds of 

ear corn produced decreased. The following table will throw some light 

on this. 

TABLE’ VIE 

SHOWING YIELD PER ACRE OF EAR CorN AND WEIGHT OF STOVER PRODUCED FOR 

Every 100 Pounps oF EAR Corn. 

Bushels Lbs. 
Treatment. ear corn | stover for 

per acre. 100 lbs. 
: ear corn. 

No dentilizer ig st ov hee sien PEA ra UL RR 30.4 105.1 
IN Puc doleds oh erat ne ae Anon ne rhe meer wruR NR itu htueneh cnamirmncns aia) oc 34.3 92.5 
Phosphorus nets, foci Rn a ae alee aiden Senta es Sunt enna 32.6 106.8 
POtassiutic’s:. Ai Ri hgsadeors aie catioh Re Cee IE ER RS ERIE ec 47.1 78.5 
Nitrogen. phosphorus: cc ao see ae tae incon hee eee eee S7.7. 89.5 
Nitrogen, potassium 7,-1.5) eNeek yaa eee Gere awn cee oo oe ere 47.0 68 .2 
Phosphorus; potassqitias | afore weeny tucks eect p eens enemas epee tet eae eee 54.0 69.5 
Nitrogen phosphorus spotassicria: sets cree eee es ene eae 55.7 73.8 
Nitrogen phosphorusoppotassidmits: jae reser nni ewan 54.9 77.8 
INitrosens, phosphorusapotasSitiiiiecrr aon iere te eure eenenets totais el 7 7 ae 
Nitrogens, phosphorus, pobtassitinii: «1 csmmerewe -ysienni- semen anne: 60.3 67.4 
Nitrogen, s phosphorus potassiiim es scot vi coy erncnn eres er iems 55.9 75.2 
Barnyard manure alOstonSs, sce nites eee ee eee cere eee 66.7 64.8 
Barnyard manure: 2OstOnSs- ees teesac eee la ne nae 68 .2 81.4 | 
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The average increase in yield of hay due to the application of fertil- 

izers for the seasons 1905—06—07 was in every case worth more than the 

cost of the fertilizer applied. Hence, any increase in the yield of a suc- 

ceeding crop as the result of the application of the fertilizers would be 

classed as clear gain. 

FINANCIAL GAIN 

The net gain of both earn corn and stover due to the previous applica- 

tion of fertilizers, stated in terms of money, may be seen by examining 
Table VII. In making these calculations the ear corn was valued at 

58.9 cents per bushel (70 lbs.), which was the average December price 

in New York State for corn during the ten years from 1897 to 1907. 

The stover was valued at $3.00 per ton, which is the standard price in 

this locality. 
It will be seen that the net gain due to the application of the fertil- 

izers varies from $2.36 per acre when the single application of acid 

phosphate was given to plat 712, to $23.95 per acre, when barnyard 

manure was applied at the rate of 20 tons per acre, plat 732. The 

largest gain due to the use of an artificial fertilizer was that of 

$20.09 from plat 725, which received the three fertilizing materials 

in the proportion of 320 pounds acid phosphate, 80 pounds muriate of 

potash and 320 pounds nitrate of soda per acre. Plat 727 received the 

same combination of fertilizers and produced an increase of $15.90 per 

acre, the two plats averaging $18.00 increase, which was still higher than 

that produced by any other form of commercial fertilizer. The results 

of experiments with the same fertilizers on timothy may be found in 

Bulletin 261 of this station. 

TABLE VII. 

SHOWING FINANCIAL GAIN DUE To APPLICATION OF FERTILIZERS. 

GAIN PER ACRE ON 

Plat Fertilizers added for timothy. None 
No. was added for corn. 

Grain. Stover. Total. 

71% No wlertilizers;, ot: te a eas 

Zieelsa0 is Acid pHosphate: + iki<9 sts eae eee 2.06 0.30 2.36 

713 So) ibs; Muriate of potashucs. yP25 2.3 kame. 10.83 0.45 11.28 

714 Nos fertilizery sia eo ie res 
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TABLE VII — Continued. 

Fertilizers added for timothy. None 
was added for corn. 

160 lbs. 

160 lbs. 
80 lbs. 

10) tons barnyardamantire errr er ener tr 20. 

Nitrate -ofsodat ont 2202 te eke ay: 

GAIN PER ACRE ON 

Grain. 

INitraberolesodan i eee See 
IMnuriateorpotasiinn mie aciee ce eee 4. 

No fertilizer 

No fertilizer 

ve Nitrate!or/Soda,.t: 22 bam suse cee ect 
Sy VianaterotepotaShey wer see ater oe 13 
BAGIGKMMOSPUALE tease cate asten ete oie 

s wNitraterotsSodal snack tr) (ote oop ake ees 
a Muntate: of potash’. == eee eee 15. 
.~ Acids phosphate 220526 aaa eae oe 

No fertilizer 

seNGtratexorisocla suspect. chitrca crea reteid 
noMniniateiofepotashtm, . a) tererem: 14. 
e Acid phosphates tate steko res 

NN ibratevorsodar ean cee ike erie 
Muriatevofpotashj.- au. tre 18. 

L WACIC DGS pNAte: eee ace eine eek, 

No fertilizer 

UuNitrateroitsodaeyane ee race ties 
ne Matriatielof potash rs: tha. eer 15. 
PeAcIGephOsp hater nc ates eaten ee ae 

. Nittate of sodaiaia y-qe Saat es sete 
peMiunatevol potash sen see eb 
swAcidephosphates2. kay tae eee 

No fertilizer 

No fertilizer 

2s oAcid’ phosphaten-iae- pre aces 
» Muriateiof potashss...0-- alrite of 

TENtrateKOleSOC an er-.ceis 5 AH ee cic eee 
; Muriate of potash je: oasc cous 7 

20) tons» barnyard manurewe nee teeter rne 21 

12 

82 

53 

-95 

.gO 

13 

72 

78 

13 

84 

61 

.49 

Stover. 

—0.04 

0.32 

0.74 

Total. 

3.08 

5.14 

8.27 

7.4 

14.90 

16.42 

15.78 

20.09 

15.90 

15-75 
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While there is no case in which there was no gain when both ear corn 
and stover are considered, the single applications of fertilizers with the 

exception of muriate of potash were least effective. The potash, when 

applied singly at the rate of 80 pounds per acre, has produced a gain of 

$11.28. This, as has been stated, was due partially to the preceding 

heavy growth of alsike clover on this plat. Substantial gains have been 
made when the fertilizers were added in combinations of two, yet the 
most marked gains followed the application of a complete fertilizer. 

The large increases resulting from nearly all of the combinations of 

fertilizers added emphasize very strongly this lasting or residual effect 

of fertilizers, and particularly the greater productiveness following the 
use of fertilizers on grass land. 

INFLUENCE OF LIME ON THE ACTION OF FERTILIZERS 

The north halves of all the plats were treated with lime at the rate 

of 1,000 pounds per acre. The application was made by placing a 
weighed quantity of caustic lime on each plat, covering this with earth 
until slaked and then spreading uniformly. Plats 711-732 received 

this treatment on September 15, 1903. This was before the plats were 
seeded to timothy. Plats 701-710 received the lime on May 28, 1908, 
which was after the timothy crop had been plowed for corn. In alt 

cases the lime was harrowed under. 
Owing to the topography of the plats a comparison of the growth 

on the north and south halves of all of them would not give reliable 
data from which to judge of the effect of the lime. This is in part 
true of Plats 701-710, but as the other plats had been treated with 

lime on the north halves it was thought best to give these similar treat- 
ment. There are certain plats of which the topography is such that 
a comparison of the growth on the north and south halves may be made 

with some degree of fairness, but it would not be safe to draw more 

than tentative conclusions from the data afforded. 

When the green fodder was cut the yields on the north and south 
halves were weighed separately, On these plats the yields were in 

every case greater on the limited areas, but it must not be concluded 

that the difference is due to the effect of the lime. So far as the history 

of the land can be traced it seems likely that the land constituting 
the north ends of these plats was formerly in pasture while the remainder 
was under cultivation. 

All of these plats, except the checks, received either complete fertilizer 
or farm manure. The question arises, does the use of lime increase the 
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productive influence of the manure and fertilizer? In other words, will 
a fertilizer when added to a limed soil increase the yield more than 
when added to one deficient in lime, as this soil is known to be? In the 

table which follows the increased yields on the limed section of the 

fertilized and manured plats are compared with the increased yields 

on the limed sections of the check plats, which received no fertilizers. 

TABLE VIII. 

SHOWING THE INCREASED YIELDS ON THE LIMED SECTIONS OF THE FERTILIZED AND 

MANuREpD PLATS COMPARED WITH THE SAME FOR THE UNFERTILIZED PLATS. LIME 

APPLIED IN 1903. FERTILIZERS AND MANURE APPLIED FOR TIMOTHY. 

Average | Average 
Plat Nos. Treatment. increase onjincrease on 

limed part | limed part 
Ibs. % 

721 722, 724, 725, 727, 728, 731, 732. .| Fertilized or manured 132 24.9 

ZO ee aes] 2Om 2047.30 Ge wre elena eer No fertilizer or ma- 
Obes 5 ay Ate SRLS 156 44.3 

The plats, to the north halves of which lime was added in the spring 

of 1908, and which were manured for corn the same year also furnish 
some data on this subject. These plats, so far as known, had been 

treated in the same manner throughout in previous years. They are, 

therefore, more likely to show the true effect of the lime. | 
Arranging these so as to compare the increase or decrease in yield 

on the limed sections of the fertilized or manured plats with the increase 

or decrease in yield on the unfertilized plats we have the following 

table. 
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TA BIER TX: 

SHOWING INCREASED OR DECREASED YIELDS ON THE LIMED SECTIONS OF THE FERTILIZED 

AND MANureEpD Pats. LIME APPLIED IN 1908. FERTILIZERS 

AND MANuRE APPLIED FOR CORN, 

Average | Average 
increase increase 

or or 
Plat Nos. Treatment. decrease | decrease 

on limed | on limed 
part part 
Ibs. % 

FOSTESG OO RE A 0 he a EE eee area ory Fertilized or manured. . —A7 —Q.7 

HOGS, 7 Oca oe ee eA eee AGS cnae No fertilizer or manure. +14 +3.7 

These figures indicate that fertilizers are not more efficient when 

added to a limed soil than when added to one in need of lime. The 

increase in pounds is important from a practical standpoint, but the 

percentage increase is interesting as indicating the possible action of 
lime in making available plant food. Where the natural fertility of 

the soil was aided by fertilizers the percentage increase on the limed 
soil was less in both cases than when lime alone was added. 

So far, therefore, as any conclusions may be drawn from these data 
they are: (1) that the efficiency of fertilizers on this soil is not increased 
by the use of lime; (2) that lime has, on this soil, the effect of rendering 

available plant nutrients in the soil: (3) that inasmuch as its action 1s 
percentagely greater when fertilizers are not applied, its beneficial 

effect is not due so much to its neutralizing or other action, as to the 

direct liberation of plant food. 

SUMMARY. 

This bulletin shows that both manure and artificial fertilizers have a 

marked residual effect. 
On plats 711-732, the average yields of the plats receiving fertilizers 

above the check plats shown a gain of 35.8% for forage, 25.15% for 

stover, and 66.65% for ear corn. In all cases the increase in ear corn was 

gieater than that in forage or stover. 

When a single fertilizer was used, potassium increased the ear corn 
more than nitrogen or phosphorus. When two were used in combination, 

potassium and phosphorus gave the greatest increase in forage and 

stover, potassium and nitrogen in ear corn. The maximum increase in 

7 
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forage, ear corn and stover was obtained when all three fertilizers were 

added. (The previous year the same combination gave the highest 

yield of timothy. ) 

The residual effect of barnyard manure was greater than that of any 

combination of artificial fertilizers. Ten tons per acre show an increase 

of I104 in ear corn and 20 tons per acre an increase vas) Wieiieas 

115%. The increase in stover and forage, though not quite so high as 

in ear corn, was much greater than that of any combination of mineral 
fertilizers. 

The increase in yield of hay in 1905-06-07 was in every case worth 

more than the cost of fertilizers applied, so that the increase in yield 

of corn was clear gain. 
Figuring on the current market prices for the fertilizers, and 50 cents 

per ton for farm manures, the use of 20 tons of farm manure applied 

twice to timothy but not used for corn, gave a gain of $108 per acre 

in four year. Ten tons of manure gave a gain of $72 per acre, and 

the most profitable combination of fertilizer constituents produced a 

gain of $60.85. 
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BUILDING POULTRY HOUSES 

Part J. THE PRINCIPLES 

Poultry-keeping is an exacting business. The four cornerstones on 

which success rests are: 

(1) Suitable buildings, properly located. 
(2) The right foods, skillfully fed. 
(3) Good fowls, carefully bred. 
(4) Facility and ability to hatch and rear chickens. 

To these should be added a willingness to work, a love of the business, 
and marketing ability. Not the least in importance is the question of 

constructing the poultry plant. 

The poultry house essentials 

Buildings for poultry should be economical of construction, convenient, 
comfortable, dry, cheerful, well-ventilated, and sanitary. Unsatisfactory 
egg yields are frequently traceable directly to the conditions under which 
fowls are housed. Moreover, many of our most troublesome poultry 

diseases are due primarily to improperly located and poorly constructed 

poultry houses. Such unsatisfactory results rest on the fact that egg 
production is dependent on the fowl’s physical condition. Fowls must be 
kept in good health if they are to be profitable. 

The site of the building 

The location should be dry, sheltered and have good air drainage. If 
the ground is not dry naturally, it should be made so by underdrainage. 

Damp ground means cold ground, because rapid evaporation cools the 

soil. It also means unhealthful soil, because the air and sunshine cannot 

penetrate to purify it. Muddy ground means dirty feet, and dirty feet 

make dirty eggs. 

A low place, though more sheltered from the wind, may be many 
degrees colder than a higher place a few rods distant. Cold air settles 

in low places, therefore avoid locating poultry houses where cold air can 

settle. Secure warmth by building in the lee of a windbreak or a hill, 

or in front of farm buildings. Buildings that face the south will get the 
largest exposure to the sun’s rays, and other things being equal they 
will be warmer and dryer and more cheerful. An eastern exposure is 
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Fic. 32.—A desirable location for a poultry building 

usually preferable to a western exposure, barring prevailing winds from 
the east; like flowers, hens prefer morning to afternoon sun. 

Fig. 32 shows a desirable location, protected on the north by an 

orchard, and on the west by a hill, the land well drained and sloping 

gently to the south and east. It is also closely connected with the gen- 

eral farm buildings. To the north and only a few ‘rods away is a high- 

way, from which passersby can see the fowls in the orchard, an excellent 
advertising feature. 

The location of the building 

The poultry plant should be laid out with a view to saving steps. The 
location of poultry houses has much to do with their convenience and 

the saving of labor. Time is money. A man would have to walk 1,320 

feet to go the rounds of the 16 houses shown in Fig. 33. To feed fowls 
three times, water once, gather the eggs once, and cléan house once daily, 

would require six trips a day. The attendant would then walk 7,920 feet 
a day, or 547 miles a year. Walking four miles an hour, it would take 

136 hours, and at 12%c an hour would cost $17.00. If the 16 houses 
are brought together into one continuous house (Fig. 34), the attendant 
would make the round by walking 540 feet. Six trips.a day would 
make 3,240 feet a day, or 223 miles a year, taking 55 hours and costing 
$6.87 per year, a saving of 324 miles, of 81 hours, and of approximately 
$10.00 a year. A horse and cart to carry the feed and water, eggs, litter, 
cleanings, etc., in case of the colony plan, and a trolley through the con- 

tinous house, could be made to save two or three trips a day, reducing the 
amount of travel proportionately. A system of hopper feeding would 
still further save a trip daily. 
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Colony houses are usually located about 150 feet apart, which is twice 
the distance indicated in Fig. 33. Therefore, if houses are 150 feet apart 

the distance to be traveled is twice as great. Yet notwithstanding 
the amount of labor required to do the extra work in connection with 

the colony plan, there are decided advantages. The fowls are scattered 

so that the ground does not so quickly become impure and the sod 

destroyed near the houses. The colony-house plan avoids, to a large 

extent, congestion of large flocks. Unless a system of ground grain 
hopper feeding is practiced, however, and care exercised in feeding the 
whole grain, there is a tendency when each colony is not fenced in for 

the fowls to congregate at the side of the farm where the attendant 
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Fic. 34.—Save time and expense by bring- 
apart ing pens together 1n one long house 

begins to feed. The colony system is commended specially for the 
breeding flocks and for rearing chickens. The most profitable method 

of handling fowls for egg production is in large houses containing 500 

to 1,000 hens in flocks of 50 to 100. These flocks should be kept separate 
in the houses during the season of confinement and allowed to run 

together in a large park without interior fences during the remainder 

of the year. 
The size of the building 

The form of the building influences the cost of construction. The size 

and shape of the building will depend, first, on its purpose and, second, 

on the nature of the land on which it is constructed. A house built on 

the colony or separate house plan costs more to build than a continuous 

house of the same capacity. (Figs. 33 and 34.) One end of each house 
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is saved by bringing two together. Supposing the buildings to be 15 feet 
wide and 6 feet high on the sides, with a % pitch gable roof, the lumber 
saved would amount to 12714 square feet for one house, equal to 2,040 

square feet for 16 houses. If the houses were double-boarded it would 
require 4,080 feet, besides other materials and cost of labor for building. 

The colony houses are much colder, other things being equal, and are 

more exposed to the wind. The larger the house, the less will be its 

cost per fowl capacity, and the less labor will be required in caring for 

the fowls. 
The height of the house 

A low house ts easier to warm than a high one. The best way to make 
a poultry house warm is to build it as low as possible without danger 

Fic. 35.—Gable roof house with straw loft 

of bumping the head. There will then be ample air space for as many 
fowls as the floor space will accommodate. Too much air space makes 

a house cold. It cannot be warmed by the heat given off by the fowls. 
Moreover, walls radiate heat rapidly, thus cooling the air in the house. 

With the house seen in Fig. 35, which is 15 x 15 x6 feet to the plate, 

there would be 1,912 cubic feet of air space, which, with 40 fowls weigh- 

ing 5 pounds each, would allow 9.56 cubic feet to each pound live weight. 

This is eight times greater than is recommended for each pound live 
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weight for other animals. The % pitch, gable roof alone has 562 cubic 

feet air space, or 2.81 cubic feet air space to each pound live weight. 
The lower the roof of the house, the less square feet wall surface will 

be exposed on the sides and ends and hence the warmer the house will 

be, other conditions being equal. 
A house 100 feet long and 15 feet wide, having sides 5 feet high, 

would have 460 square feet less wall surface exposed than one similar 

in type having sides 7 feet high. 

' The working unit in building a hen house is the floor space and air 
space required for each fow!. A safe working rule is about 4 to 5 square 

feet floor space, and 8 to 10 cubic feet air space for every fowl. The 

lighter breeds, because they are more active and restless, require nearly 

as much room as larger breeds. 

The shape of the house 

Square houses economize lumber. The nearer square a house is, other 
things being equal, the less number it will require (Fig. 36). It is 72 

A Gx 75 = 450 59. 77 

B 8x56f =450 5g, /¢ 

62 around 

(28% oroured 

C /0%45 =450 sq.ft 0° crotred 

D (237k = 450 59,/¢ 
. 
' 
' 

Sides VETS 

G 

Area 450 5G.J7. 

99 orourd. 

77 ‘Groura 

90 oround EF /5x30'=450 59. Ht 

i Gecr” 

hols HO7 

Jif 

Area 450 597¢ 

732 Orouria . 

F 22x2/2/=450 59H 848 arourd 
' 

' 

' 

Fic. 36.—Square houses are more economical 
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feet farther around Fig. 36-A than it is around Fig. 36-E, which has 

same number of square feet floor space. If the sides of the house are 6 

feet high, then one thickness of boards would take 6 times 72 or 432 

square feet. If the house is double-boarded it would be twice as great, 
i. e., 864 square feet, besides the extra material required for 72 feet of 

framework, building-paper, nails, labor, foundation, etc. The long, nar- 

row house is colder because it has 432 square feet more of exposed sur- 

face than house E having the same floor space. Similarly it will be found 

in comparing Fig. 36-A with Fig. 36-F that there is a still greater saving, 

and that in comparing Fig. 36-Ad with Fig. 36-H, which has the smallest 

possible area for a given square foot floor space (450 sq. ft.), the dis- 

tance around Fig. 36-4 is 87 feet greater than around Fig. 36-H. There 

would be also the same relative increase in the square feet wall surface 

exposed to the cold and the extra cost of building the walls in Fig. 36-H 

as compared with the other types of houses. 

The form of the roof 

The roof is the most expensive part of a poultry house, because, as a 
rule, it covers only one floor and must be made water-tight. The style 
of roof greatly influences the cost. It takes the same amount of material, 

however, to build a gable roof, a one-slope roof, or a combination roof, 

if the pitch and the ground plan are similar (Fig. 37). The shape of 

the roof determines the height of the sides and likewise the cost of 
the structure. If we assume that the window is 6 feet high in a building 
15 feet wide, it would be necessary with a gable roof to have both sides 

of the house the same height. This makes more interior air space than 
is necessary and requires that the rear wall be 1% feet higher than would 

be needed with a one-slope. or combination roof. A one-slope roof will 

necessitate extra lumber to build 6 feet higher in front than is required 
by the combination house. (Figs. 37 and 38.) If an alleyway is 
required along the back of the house, or if a large garret space is desired, 

the gable-roof house will be the most economical to build. (Figs. 35 

to 40.) 

If these three styles of houses were built so that each required the 
same amount of material, having the same pitch of roof and the same 

floor space, they would be as represented in Fig. 39. This makes the 
one-pitch or one-slope roof too low in the rear for convenience. 

The steeper the pitch, the greater the comparative expense of a shed- 

roof house over the gable or combination-roof house. The steeper the 
roof the larger the roof area, hence the greater cost for roofing and the 

longer the roofing will last because of its steeper pitch. Most roofs can 
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be % pitch. Shingle roofs should generally be %4 pitch. Paper covered 
roofs can ‘be flatter. : 

Each form of roof has advantages and disadvantages. The single- 

span roof is the easiest to build (Fig. 40-4). It gives the highest front 
exposed to the sun’s rays, which are ; r 
reflected back, drying the ground and | ! 
making a warm shelter. It throws all | | 

the rain water to the rear, lessening : | 
the length of eaves-trough one-half & ! 

and keeping the front of the house dry i | 
where no eaves-troughs are used. It *. 
allows the windows to be placed high. } 
A tarred paper roof will iast many = ' 

years longer if the slope is toward the 

north. The one-span roof is cooler 

in summer if not exposed to the vertical rays of the sun. It is especially 

recommended for houses not over 16 feet deep. The gable roof 

provides for a large garret 

[Sistas = a om 

Fic. 37.—Which 1s cheaper ? 

pare ee wah space which can be stuffed 

one sa A eS - 1%f with straw, making the house 
Total Sides warmer and dryer. (Figs. 35 

Some mR and 40-C.) The combina- 
tion house shares in the ad- 
vantage and disadvantages of 
the others. (Fig. 40-B.) It 

furnishes the best head room with the least cost for building material and 
the least air space for a given height in front. 

To provide the necessary height 
for sunlight in front and working 

Fic. 38.—Comparative amount of materials needed 
for houses with different styles of roof 

room in the rear, the combination type i : 

saves siding material on the north # i 
wall when compared with the gable ik iy 
type, as will be seen by the distance i: | ig 
between plates in Fig. 37, and on the * “esse—sseeeeeoee 
front over the shed-roof type, as rep- Fic. 39.—These three houses require 

resented by the distance between be Sone waaund of Matera 
plates, Fig. 37. For houses 20 feet wide or more the gable (Fig. 40-C), 

half monitor (Fig. 40-E), monitor (Fig. 40-D), or combination roof 

(Fig. 40-B), is preferable. The half-monitor is desirable on very wide 
houses that face the south, and especially when a central alleyway is 

necessary. The upper window throws the light far toward the rear. The 
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monitor is particularly adapted to houses facing east and west, where 

advantage must be taken of the morning and afternoon sun. 
There are other styles of roof, such as the A-shape, hip-roof (Fig. 

40-F), etc., which are desirable only under particular conditions. The A- 
shaped roof is the simplest in construction, but does not provide good 
head room. The hip-roof provides the largest floor space for a given 

amount of material in sides, ends and roof. Like the A house it is 

adapted only to single or double pen houses. 

Roofing material 

The material to be used will depend upon the pitch of the roof. 
Shingles require a 1% pitch, or steeper. Prepared roofing papers can be 

ie 
17 co A 

Fic. 40.—T ypes of roofs 

used on roofs nearly flat. A shingle roof being of loose construction is 
cooler in the summer as well as in the winter. The low-pitched, tight- 
papered roof is warmer in the winter and very warm in the summer. 

The foundation 

In the foundation the essentials are durability and dryness. Founda- 
tion walls should be built deep enough to prevent heaving by the frost, 

and high enough to prevent surface water from entering; heavy enough 

to support the building; economical as to cost of labor and materials, 

and rat-proof. Wood posts lack durability, permit the wind to blow 
under the house and are likely to settle. Loose-stone walls do not 

furnish a smooth surface for the sills and are likely to fall down. Stone 

. walls laid in mortar require a skilled mason to construct and, therefore, 
are too expensive. 
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Fig. 41 shows six methods of constructing foundations and floors. Fig. 

41-A shows the loose-stone filled trench for drainage, wide concrete top 
wall with cement floor laid before sills are placed. This is a tight and 

substantial construction and very desirable. Fig. 41-B is the same as 

A except that the outside wall is beveled. To do this the wall must be 

built wider than the framework of the house. This is not desirable. 

Fig. 41-C shows how a light concrete cap can be placed on a large, loose- 

stone foundation. The sill is imbedded in the concrete by building the 
floor level with the top. Fig. 41-D shows the same type of construction 

as C except that tarred paper is laid between the loose-stone drainage 

and concrete to prevent moisture from passing upward. The sill is on 

Grave ¥ stone 

Fic. 41.—Szryles of wall and floor construction 

top of the cement foundation and above the level of the floor, which 

must be made after the framework is up. Fig. 41-E shows a loose-stone 

wall with the floor on a level with the surface soil, which will permit 

water to enter. Note the concrete cap to prevent water entering the 

top of the foundation on the inside of the sill. Fig. 41-F indicates a 
common method of laying a board floor. If a good circulation of air is 

permitted under the floor the boards become cold. If the air does not 

circulate freely the floors are likely to rot quickly. 

How to make the foundation 

The foundation usually should be made of concrete. This is stronger 
and cheaper than any other. 

After staking out the ground plans as illustrated in Fig. 55 for a house 
24 feet long and 12 ft. wide, a trench is dug around the entire enclosure 
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and directly underneath the boundary cord. The depth of this trench 
should vary from 15 inches in sandy or gravelly soils to 2% ft. in 
the very heavy soils. Fill the ditch with cobblestones or coarse gravel 

to within a few inches of the ground level, then construct the concrete 

wall on this bed to a level 4 in. to 6 in. above the highest point of 
land on which the house is located. Observe in Fig. 57 the large amount 

of filling necessary in. the lower places when building long houses on 

slightly uneven land. This could have been avoided, if desired, by 

making the level of the floors in the different pens vary with the land. 

A wall 6 inches to 8 inches thick, of well-mixed concrete, in the propor- 

tion of I part cement, 3 parts sand, and 5 parts coarse gravel or crushed 

stone, is solid enough to retain the filling material within, and to sup- 

port the building above, except in the case of larger buildings or springy 

soil, when the foundation wall necessarily is built heavier. In such a 

case the outside should be banked for the double purpose of strength- 

ening the wall and allowing the fowls an easier entrance to the house. 

The floors 

The essentials of a good floor are a smooth, hard surface for easy 

cleaning, dryness, durability and economy of construction. It must be 

rat-proof and high enough to keep out surface water. A common cause 
of a damp house is a poor floor. 

Dampness is fatal to hens, therefore drain to promote dryness. It is 
better by far to have a cold, dry house than a warm, damp one. The 

warmer the air the more moisture it will hold. When this moist air 

comes in contact with a cold surface condensation takes place which is 

often converted into hoarfrost. This may account for damp floors. The 
remedy is to prevent moisture in the house as far as possible, by cutting 

off the water from below. The water-table is the same under the house 

as it is outdoors. The water rises by capillary attraction. Dirt floors 
are, therefore, likely to be damp. They require frequent filling in of 

new soil if they are to be kept sanitary. Stone filling covered with soil 
is hard to clean, and only partially keeps out dampness. Board floors 

are short-lived if the air is not allowed to circulate under the house. 
If the foundation walls are not tight the floors are cold. In any case 
they harbor rats. A good cement floor is as cheap as a good matched- 

board floor, counting lumber, sleepers, nails, time, ete. When properly 

made it is good for all time. It is practically rat-proof, easily cleaned, 

and perfectly dry, cutting off absolutely all the water from below. If 

covered with a little soil or straw, or both, as all kinds of floors should 

be, it will be warm. 
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The concrete floor is unquestionably the most desirable for most poul- 
try houses. It is rat-proof, sanitary, easily cleaned, dry, and relatively 
cheap. Usually the roof and sides of the house are built before the 
floor is put in, so as to protect the setting concrete from the sun. The 
layer of concrete may not be thicker than 114 to 2 inches. It may be 

made of the same proportion as used in the wall construction (1 part 

Portland cement to 3 parts sharp, clean sand, and 5 parts gravel). An 

important factor to be observed in the floor construction is to separate 

the concrete from the earth by 4 to 6 inches of porous material, such as 

cobblestones, gravel or the like. This layer prevents moisture from 
coming up through the earth and concrete into the litter, as it would 

if the concrete were placed directly on a heavy soil. Furthermore, having 
the floor above the outside level prevents surface water from entering. 

A common practice when laying concrete is to use a half inch of 
richer material for a finishing coat to make a hard, smooth, wearing sur- 

face. This practice requires more of the expensive materials, more time 
in laying, and greater skill in doing the work. The desired smoothness 

and hardness is nearly as well secured by mixing the concrete rather 

watery and then, after tamping and leveling, troweling the surface suf- 

ficiently to bring the water and cement to the top. It is desirable to 
have at hand a rich mixture of mortar for filling in the small holes and 

pockets left after the first rough smoothing. 

The walls 

The walls must be built to provide warmth, dryness and strength for 

the house, ease of cleaning and disinfecting, economy in construction, 
and durability. Warmth is secured by tightness of walls, floor and roof, 
to prevent the cold air entering and warm air escaping. Dryness is 

brought about by providing walls that are not likely to condense mois- 

ture, and arranging for the removal of moist air before condensation 
takes place. 

The walls should be tight. Matched lumber is cheaper in the end 
than unmatched with battened sides. Planed lumber usually will pay for 

the extra cost in the saving of paint and brushes. When laying building 
paper always make the laps tight. 

Fig. 42 shows nine methods of constructing walls. Fig. 42-A is rough, 

single, unmatched boarding. This is too loose, cold and draughty. Fig. 

42-B is the same, with battens over the cracks. Battens are nearly as 

expensive as double boarding if narrow lumber is used. It is not a tight 

construction. Fig. 42-C is single, matched board, planed on both sides. 

This will answer all purposes for most sections in New York State. 
14 
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Fig. 42-D is the same as Fig. 42-C with heavy building paper on the 
outside. Figs. 42-A and B are greatly improved by the use of a heavy, 

durable paper; however, paper makes painting unsatis- 

factory and light or brittle papers are not sufficiently 

permanent to warrant the expense. Dark colored pa- 

per should not be used because it absorbs the heat and 

makes the house too hot in summer; it also is unat- 

tractive. Fig. 42-E is the same as Fig. 42-C, with 
matched board wall inside, forming a dead-air space. 

This is wholly unnecessary and has certain pronounced 

disadvantages aside from the extra expense. In a 
dead-air space the air soon becomes as cold as the out- 

side boarding and in turn, by contact, cools the inside 

boarding which in turn cools the air in the house. This 

is especially true on the north side of the house where a 

dead-air space between the walls will become cooled 

during the night and will not warm up so rapidly in the 

daytime as the air within the pen. This creates a ten- 

dency for the moisture in the warmer air of the pen to 

condense when in contact with the colder rear wall, thus 

making the walls and floor damp and frosty. Fig. 42-F 

shows a wall similar to Fig. 42-E, except that the space 
is filled with straw or other packing material. It is 
warmer because better insulated, but is expensive and 

is not to be recommended. Fig. 42-G is similar to 

Fig. 42-F, except that the inside boarding is loose and 

permits an interchange of air. 
Fig. 42-H is similar to Fig. 42-E with the addition 

of a second lining of paper, which makes insulation 

more perfect, but is too expensive and unnecessary. It 
has the same objection as Figs. 42-E and F. 

Fig. 42-1 shows a double-boarded wall with paper 

between. This makes a solid, tight wall and a strong 

one. The boards are placed vertically, so that every 

board serves as a post, which makes it possible to do 

away with studding on low houses except at the points 

where partitions are placed. With a solid, double wall, 

heat escapes more rapidly than with a double wall with 
stuffed space because in the latter contact is broken. In 

Fic. 42.—Methods this respect Fig. 42-I is to be preferred to Fig. 42-4, B of boarding up : i d 
the side walls or C, but is unnecessarily expensive. It costs about the 
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same to build a battened double-boarded wall with unmatched boards, 

solid together with paper between, as it does to make two single walls of 

matched boards with one lining of paper and the space stuffed with straw. 

Double-boarded walls can be used to good advantage by stuffing the 

space with straw and separating the inside boards one-half to one inch, 

thus allowing a change of air within the straw-packed enclosure. Such 

construction is necessary only in the coldest regions, and then only on 

the exposed sides. In addition to being expensive this double construc- 

tion with straw packing is objectionable mainly because it furnishes a 
breeding place for lice and mites. For this reason the sides of the house 

that are in contact with the roosting and nesting compartment should 

always be made smooth and tight. 
When the roosts are placed in the back of the pen it is well to protect 

the fowls from the extreme cold by double-boarding, above mentioned, 
or by an arrangement as shown in the illustrations (Figs. 50 and 58, 
61, 64), in which there is an open air passage between the two walls 

from about 2 feet above the floor to part way up the rafters above. This 

construction allows a circulation of air between the two walls and pre- 

vents the cold air on the north from penetrating to the inner chamber, 

thereby providing greater comfort to the fowls when on the roosts. In 

the latter instance, summer ventilation can be greatly perfected by using 

long, narrow trap doors in the rear wall which open near the plate into 
the air space between the double walls, and allow a passage of air up 

through this air shute above the roosting room or below the nests into 
the pen, without creating a draught on the fowls, as shown in Figs. 58, 

61, and 64. 

The rear wall should be as low as is consistent with needed head room. 

The low back not only makes the construction cheaper, but by reducing 
the volume of air and minimizing the northern vertical exposure the 
house is made warmer. 

Front walls may be of comparatively loose construction if the back 
wall, ends, roof and floor are tight. Slow change of air takes place 
when only the front wall is of open construction. This is on the principle 

that it is. difficult for air to enter and leave the house through the same 

opening. The front wall, for the most part, will be used for windows 

and cloth- or wire-covered openings. 

Ceiling 

It is seldom desirable to ceil the roof of a poultry house because of the 

demand for economy in construction. This is especially true im 

the shed-type house. In building the gable or combination roof, however, 
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it is necessary to use tie beams when the roof construction is very heavy 
or low-pitched, and these tie beams, unless covered, are used as roosting 

places by all flying varieties of fowls. By ceiling such pens the fowls 

not only are kept from roosting above, but the air space is materially 

reduced and the chamber above aids materially in keeping the house 

warmer in winter and colder in summer provided there is a circulation 

of air and not a dead-air space above the ceiling — both equally important. 

Trap doors in the ceiling and ends can be opened to remove the air in 

the pens. A loose ceiling covered with straw permits a quiet escape of 

the moisture-laden air upward to the roof where the moisture escapes 

when the doors at the ends of the house are opened during the day. 

Generally, however, simplicity in construction, ease of operation and first 

cost are all in favor of avoiding high houses with large air space, and do 

not favor ceiling the house. 

Partitions 

The partition walls of a long house of the open-front type should be 

solid to prevent draughts. This is especially essential in the back part 
of the partition wall where the fowls are roosting. .The construction 

can be made either of solid boards, or boards for 2%4 feet up from the 

floor with heavy cloth the remaining distance. The cloth makes the 
building cheaper, but is less durable and collects dust. The doors in 

the partitions should be arranged to form a straightaway path through 
the entire house and should be located in the most convenient entrance 

to the pen, having regard to head room and convenience in cleaning, 
feeding, gathering eggs, etc. For greatest ease, especially when trolleys 

are used, heavy double-acting hinges are advocated on single doors. 

The windows 

Windows are valuable in a poultry house in so far as they permit 

the sunlight to reach the interior of the house to carry good cheer and 

destroy disease. They should be so placed that there is the least danger 

of breakage and greatest ease of opening and closing. Sunlight is neces- 

sary to fowls. But too much glass makes a house too cold at night and 

too warm during the daytime, because glass radiates heat at night as 

readily as it collects it in the daytime. Much glass makes construction 

expensive. We may allow one square foot of glass surface to about 

16 square feet of floor area if the windows are properly placed. The 

windows should be high and placed up and down rather than horizon- 

tally and low (Figs. 58, 61,64). Inthe former arrangement the sunlight 
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passes over the entire floor during the day from west to east, drying and 

purifying practically the whole interior. 

The time when sunshine is most needed is when the sun is lowest, 

from September 21 to March 21. The arrows in Fig. 43 represent the 
extreme points which the sunshine reaches durirg this period, chrough 

a four-foot window placed with the top 4 feet, 6 feet and 7 feet high, 

respectively. With the highest point of the window at 4 feet, the direct 
sun’s rays would never reach farther back than 9 feet; at 6 feet it would 

shine 13% feet back, and at 7 feet it would strike the back side of the 
house a little above the floor. In very narrow houses a window not 

higher than four feet above the floor would suffice. In houses deeper 
than fifteen feet, however, the window should be placed even higher than 

seven feet in order to obtain the most desirable conditions. 

DIRECTION OF SUNS 
RAYS DEC. 2132 

Fic. 43.—Sumnlight reaches farther back into the pens when the windows are placed 
high. The lines indicate the average direction of the sun's rays 

Small glass in window-sash seriously obstruct the light. Very large 
lights break too easily and are expensive. Eight by ten is a good sized 
glass to be used in a 12-light sash, making it about 3 feet 9 inches high 

by 2 feet 5 inches wide. Use two of these for a house about 15 feet 

square. Single sash are usually less expensive than double sash of the 

same size, and the cost for the window frame is less. Single sash may 

swing from the side, top, or bottom; from the middle vertically or hori- 

zontally ; or be made to siide to one side. (Figs. 44 A, C, D, E, F, 

fs, H.) 
There are advantages and disadvantages with each of the windows 

shown in Fig. 44. Fig. 44-d swings from the side. Wall space must 
be provided in order to swing the window around out of the way. This 

method of swinging the window is the easiest and admits of the window 
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being placed where it will be least likely to be broken, and where it does 

not obstruct any part of the window opening, an important matter in 

the summer season. Heavy hinges are necessary. Fig. 44-B makes re- 

moval necessary for summer use and cannot be quickly closed when thus 

removed. Fig. 44-C is rather difficult to move because so heavy. Figs. 

44-D, E, F, G, and H cannot be removed or swung out of the way quickly, 

if at all. Figs. 44-D, G, and H are likely to be broken by heavy winds. 
Figs. 44-G and H make it difficult to have wire over the window opening 

either inside or out. With Figs. 44-B, D, E, F, G, H, and J the windows 

Fic. 44.—Types of windows and ways of hanging them 

cannot be used conveniently for passageways to clean, spray or litter the 
pens. Figs. 44-E and F are likely to fall and break, and Fig. 44-G to 
break loose from the hinges. 

The doors 

A good door must be wide enough to permit the attendant to enter 
conveniently with pails or baskets in each hand, and to be opened and 

closed with the least possible loss of time. 

Fig. 45 shows methods of hanging doors. Figs. 45-4 and B differ 
only in the fact that 4 swings into the room instead of against the end, 
and requires the person entering to open the door wider, which is likely 
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to frighten the fowls. Fig. 45-C is a “Dutch” door, the upper and 

lower halves opening separately. While generally not to be recom- 

mended, this type of door is found convenient to permit the upper part 

to be opened to allow the fresh air and sun’s heat to enter, while the 

bottom prevents the wind striking the fowls. The door Fig. 45-D 
opens outward instead of inward, which generally is not satisfactory, 
owing to the fact that it is not so handy to pull and open as it is to 

unlatch and push. Fig. 45-E is a double door that swings both inward 

and outward. It is the most unhandy of all except when it is necessary 

for a trolley to pass through. Fig. 45-F swings on double, reversible 

hinges, which is a convenience and works well, provided the springs 

are heavy enough to swing quickly and firmly against a rubber pad on 

the door to prevent back motion. All self-closing doors have the disad- 
vantage of occasionally injuring fowls. The rolling door, Fig. 45-G, 

is not tight enough for outside use, but may be used to good advantage 

Fic. 45.—T7 ypes of doors and methods of hanging them 

for partition doors. The track should be inclined to permit the door to 
close quickly and automatically. All doors should be raised above the 

floor six inches so that the bottom will clear the litter; and a space should 

be left between the bottom and the sill on interior doors to prevent decap- 

itation of fowls that might get caught while the door is swinging. 

Interior doors should be fitted with spring hinges, weight and pulley 

or other device to obviate the loss of time in opening and closing latches. 

The ventilation 

Most poultry houses, if properly built, will not need ventilators. The 

large amount of air-space in a poultry house makes the systematic change 
of air less certain and satisfactory than in buildings for larger animals. 

The fact that the domestic fowl is a hot-blooded rapid-breathing animal, 
and therefore requires a constant and abundant supply of fresh air, indi- 

cates, what in practice proves true, that fowls must live in pure air or 

they will suffer from illness due to impure blood. Pure air is as neces- 
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sary to good egg-production as pure food and pure water. Damp air 
may be removed by ventilators, which will necessarily make the house 
a little cooler because cool air enters when the warm air escapes. Pure 

air, however, is of vastly more importance than warmth, though both 

are desirable. The principle involved in ventilating a house is that 
warm air rises and cool air settles. It thus becomes easy to secure a 

change of air when a contrast between the outside and inside tempera- 

tures can be secured. This, however, must be accomplished without pro- 

ducing draughts over the fowls, especially while roosting. The best 

way yet found to accomplish this result is to make the house absolutely 

tight on all sides except the front, leaving that comparatively open. The 

openings should be covered with loose muslin or narrow-mesh wire 

during the stormy weather and on cold nights. 
If a ventilating system is to be installed, the best ventilator is one that 

has an out-take near the floor, with a tight wooden shaft leading up 
through the warm air of the house to the roof and out at the peak. The 

wood not being quickly affected by cold, will not be so likely to cause 
countercurrents of air in the shaft. The in-take air should be received 
from the bottom on the outside and conducted to the ceiling before 

being allowed to enter the room. (Fig. 35.) This avoids direct draughts 

and causes the circulation necessary for the removal of the moisture. The 
less the difference between the inside and the outside temperatures and 

the quieter the air the more difficult it is to ventilate. The tighter and 

the warmer buildings are made, the easier they are to ventilate. The 
larger the amount of air space the less need there will be for ventilators, 

provided there is a change of air through windows or doors during the 
day. (Consult King on ventilation in “ Physics of Agriculture.”) 

Poultry must not be allowed to suffer from cold. This is particularly 
important at night, when the body is less active. The great difference 

in production between summer, when hens naturally lay the most eggs, 

and winter, when they always lay the least eggs, is due to the tempera- 
ture and the sunshine. Therefore, we must build our poultry houses so 

that we can overcome this condition as far as possible, consistent with 

cost and good ventilation. 

It will require a perfect system of ventilation and considerable per- 

sonal attention to keep the air in a poultry house as pure as it is outdoors. 
It may be found advisable, therefore, in some instances to adopt the 

scratching-shed plan of house, which allows fowls some discretion in 

choosing an open-air temperature. This is particularly advisable in 

poultry houses in which attention cannot be given except in the morning 

and the evening. 



BuiLpinG Pouttry Houses. 217 

It is as important that houses be kept cool in summer as it is that they 
be kept warm in winter. Hence the desirability of having a window in 

the rear (Figs. 58, 61, 64), and also in front (Fig. 58), in order to 
insure good circulation of air during hot weather. It is also well to 
remove the glass windows in hot weather. 

The kind of pen 

The open scratching-shed was the first effort in poultry house con- 

struction to permit fowls to enjoy fresh air conditions the year around. 

It was a radical change from the double-boarded, double-papered and 

Fic. 46.—A large scratching-shed house 

double-glazed so-called “ tight warm” house, but in reality a close, damp 
house and frequently a cold one. At first the scratching-shed had the 

front entirely open. Later the entire front was covered with muslin; 

later still, this was reduced in size, the opening being wide horizontally 

and narrow vertically to prevent the wind and sleet from blowing directly 
upon the fowls during the day. The house having the cloth-covered 
front or cloth-covered window has the disadvantage of requiring more 

personal attention in opening and closing windows to meet changes in 

the weather than does the house with separate scratching-shed. If the 

windows are stationary it is not possible quickly to take care of wide 
extremes in temperature. 
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The large, open scratching-shed, Fig. 46, is as much too cold and 
exposed as the old type house was too tight and close. Gradually the 

open front is undergoing modifications, until it now occupies, in many 

instances, less than one-quarter the front. With this restricted opening 

has come a tendency to leave out the partition between the scratching- 

shed and the roosting-room, thus leaving the entire area a scratching-pen. 

The modern open-front scratching-pen has some advantages which 

for many purposes appear to outweigh those of the closed pen and 

scratching-shed. The open scratching-pen is cheaper in first cost of con- 

struction because one partition is saved in each pen; and less labor is 
required to care for the fowls because of less doors to open and close. 

The fact that fowls can go in and out freely from house to shed seems 

to be a deceptive form of liberty which they crave and which is a factor 

not provided in a single, close, compartment house. It provides the fowls 

an opportunity to escape from one room to another when frightened. 

Anything that causes uncertainty or suggests danger retards egg-pro- 

duction. Therefore, such a retreat is desirable. This is accomplished 

by placing the opening through which the fowls pass to and from the 
shed and the house at the back instead of the front of the partition. It 

should be raised eight inches above the floor to prevent the litter from 

being scratched out. When anyone approaches the shed the fowls retreat 
without alarm to the house, or to the shed if the alarm comes from the 

other direction. Placing the opening at the back also prevents the wind 
from blowing into the house. ; 

Exercise is necessary to insure health; scratching-pens provide for 
this. Fowls do not like confinement. Being in the cooler air during 
the daytime seems to make them less affected by the cold at night. In 
practice, fowls are generally found to be more healthy and to lay more 

eggs in a year when permitted to live in fresh air, either in open-front 

pens or pens with scratching-sheds, as compared with close-pen houses. 

The relative size of the shed and the closed compartment will depend 

upon the location. The farther north one goes, the smaller should be 

the scratching-shed and the larger the closed compartment, until in very 

cold sections the open sheds might be undesirable. In the south the 
entire front might be open. Ordinarily the pen and shed should be 
about equally divided in size, if they are to be separated. 

There are several ways of constructing pens and scratching-sheds, 

each possessing some special advantage. Fig. 47 shows twelve styles. 

Fig. 47-A is the open pen without scratching-shed attached. It should 
contain as many square feet of space per fowl as the pen and shed when 

they are separate. When the perches are placed along the back they are 
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least in the way and do not obstruct the sunlight, and are most accessible 

for cleaning, gathering eggs, etc. However, they are along the coldest 

part of the house and most exposed to the wind blowing from the south 

through the open windows. Fig. 47-B has the roosting arrangement 

against the partition, presumably the warmest part of the house, made 

doubly so by placing the roosting compartments of two pens against the 

same partition. With a wind-shield at the south end of each roosting 

compartment and with the window opening directly in front, the wind 

cannot blow upon the fowls while on the perches. This method some- 

what obstructs the light, but is very convenient in operation and is to 

be commended for use in each of the house plans shown in Part II of 

Lean-lo covered wile sash BosemerT \ BosernernT 

UE E 

Fic. 47.—Types of pens illustrating arrangement of roosts, partitions, alleyways and 
combination pen and scratching-shed 

this bulletin. The perch room must be made shorter and wider than in 

Fig. 47-A, assuming the pens to be approximately square. This, how- 

ever, is not a serious disadvantage. Fig. 47-C provides for scratching- 

pens with roosting, nesting, and feeding arrangements, but with no doors 

between the pens. This enables the fowls to have the greatest possible 

freedom within the house without destroying the flock exclusiveness of 

separate pens. Fowls will return to their own pens to roost and lay 
with great regularity. Figs. 47-D, E, and F show pens with alleyway. 

_ The former is by far the more desirable except when a shed-type house is 

used and the yards are only on the back side. Even then it is a ques- 

tion whether it would not be more satisfactory to have a walk outside 
the house and thus give the fowls the benefit of all the floor space. 
_ Fig. 47-G has the advantage of a scratching-shed as deep as the house, 

; 
q 



220 BULLETIN 274. 

which provides the fowls with better shelter from the wind. It has 
the disadvantage of having more doors to open and close. Fig. 47-H 

shows a closed pen occupying the rear part and the scratching-shed the 

front half of the house. Unless windows are placed in the partition be- 

tween the roosting compartment and the scratching-shed, the former will 
be dark and unsanitary because not accessible to sunlight. With many 

windows in the partition the construction would be expensive. Fig. 47-I 

does away with two doors, thus saving time, but is more expensive to 

build. It is more exposed to the wind and will make a somewhat dark 

corner unless a window is placed at the back of the scratching-shed. | 

Fig. 47-J is all scratching-shed except a small, warm roosting-room. This 

would be a little cheaper to build but would not be adapted to the coldest 

sections and is very inconvenient in cleaning, disinfecting, etc. The front. 

of the open shed should generally be provided with loose mesh cotton 
cloth door to keep out sleet and snow during heavy storms. The door 
may be hung at the top and raised by a pulley; or a sliding cloth door 

can be used. Fig. 47-K is an attempt to provide a scratching compart- 

ment at low cost of building. It shows low, glass-covered space where 

the fowls can get to the outside of the house proper without going out 
upon the ground. Much glass is expensive and liable to breakage, and the 

framework quickly decays. The building is made inaccessible from the 

front except for the fowls. The modification of this plan in which only 

a small part of the front is occupied by the scratching compartment has 

proved satisfactory. Fig. 47-L provides for a scratching-pen below the 

closed pen. If the former is low it becomes very inaccessible for clean- 

ing, etc. If high, it makes considerable running up and down stairs to get 

to the pen where the feeding, watering, etc., are done. The plan undoubt- 

edly has advantages in economy of construction, because one roof covers 

two floor areas which enables one to keep twice as many fowls under the 

same roof. The fowls will pass from one room to the other without 

trouble, and they have a natural means of escape to avoid fright. The 

floors of the pen will be cold whether the scratching-shed front is open or 

closed, and will make the house drafty unless the tight double floor is 

used. 
The size of pen 

The size of the pen will depend upon the purpose for which the hens 

are kept. Except when small breeding flocks are necessary, large pens 

are desirable. The best net results appear to be secured when fowls 

are allowed four to five square feet floor space each. 

Small flocks lay better than large flocks. While ordinarily we may 
expect to get more eggs from a small flock than from a large one it is 

i ay 
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also true that every time we double a flock we divide the labor. Fifty 
to one hundred fowls seem to be about as many as it is safe and eco- 

nomical to keep together in one pen as a unit. If more are together, the 

weaker are crowded and the individual fowl is lost sight of. Fowls may 

be kept in small flocks of 35, 40 or 50, each flock having its own roosting, 
nesting, feeding and watering arrangements, the fowls being permitted to 
run together during certain seasons. Fowls thus kept undoubtedly enjoy 

great freedom of action, and it is reasonable to suppose also suffer less 

from confinement and lack of exercise than they do when kept in single 

pens. To avoid undue crowding in the pens when the flocks are allowed 
to run together, a hopper system of supplying the ground feed is desir- 

able. Probably not more than five to eight flocks should thus be per- 
mitted to run together if at all. This system is now being tested in 

several places; we would not be justified with our present information to 
approve or condemn it. In a few instances fowls are being kept in flocks 

of 200 to 500 in a single pen. In such cases it would seem that the lack 
of small flock or family units would be a disadvantage, and the difficulty 

of avoiding crowding and the loss of the individual identity of the fowl 

would be greater and partially overcome the saving of labor. The 

poultryman must always decide for himself the happy medium between 

the most productive small flock of six or a dozen fowls with its excessive 

amount of labor, and the less productive large flock with its attendant 

saving of labor. The best sized flock has not yet been determined; and 

when it is, there will still be modifying factors. 

Roosts 

Interior fixtures should be portable to facilitate fighting the mites, 
cleaning and disinfecting. The perches should be in the warmest place, 
out of the path of draughts and as high as possible without endangering 

the fowls in descending. The form of perch most to be desired seems 

to be a stick about two by three or four inches with the narrow edge 

rounded and uppermost. They should be close, so that fowls can snuggle 
together and keep each other warm, enough space being provided so that 
they can separate during warm weather. The usual working rule is 6 
to 8 linear inches of perch room, with the perches at least 12 inches to 

15 inches apart. They should also be on the same level. .When they are 

on different levels fowls will struggle to roost on the topmost perch, and 

frequently injure themselves by falling while crowding and fighting. For 

easiest and quickest work in cleaning, the perches can be fastened 

together by cross cleats which are hinged at the back and allow the roosts 

to lift up and fasten out of the way. Under the perches should be a 
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platform to catch the droppings, far enough below to permit cleaning 

without removing perches. 

In long houses the usual location of the roosts is in the rear. This 

places the roosts farthest from the open front and in the place freest 

from drafts except in the case of wind blowing through the open 
windows, and also least in the way. 

Dropping platform 

For the best sanitary conditions, a tightly constructed droppings plat- 
form should be built under the roosts. This makes frequent cleaning 

easy and allows the construction of the nests directly beneath. It is much 

cheaper to build the nests in this place than on the wall. The latter con- 

struction requires a special inclined cover. Wall nests, furthermore, are 

too high for heavy breeds, and occupy space which is frequently needed 

for hoppers, water devices, and the like. 

The nests 

Nests must be convenient for gathering the eggs and for cleaning. 
They must also be somewhat dark to prevent the hens from scratching 

the nesting material out, thus breaking the eggs and learning to eat them. 

They must be secretive to gratify the hen’s natural desire to hide her 

eggs. 
In constructing the nests it is desirable to give at least 12 to 15 inches 

head room. The nests should be about 14 inches square and 6 inches 

deep. Hens prefer large nests, and the nests should be deep enough to 

prevent eggs from being rolled out and to contain enough straw so that 

the eggs will not strike the bottom. At the same time they should not be 

so deep that fowls will break the eggs when getting into the nest. 
Fine straw is the best nest material; sawdust stains eggs; excelsior 

wads up and sticks to hens’ toes; rye straw is too coarse. Nest eggs 

should be provided. The hen then feels a sense of security. That is 

why hens like to lay in the same nests. The nests in Figs. 64 and 66 
are constructed as a box framework which rests upon and is hooked to 

the bottom platform. The construction makes easy cleaning possible by 

simply loosening the hooks and drawing the frame outward. The back 

of the nest cleans the platform as the frame is drawn out. Upon replacing 

and refastening the frame the nests are ready for clean material. The 

nests can be closed tightly in front by a long-hinged door, making them 

dark and secretive. The hen enters the nest from the rear through the 

opening under the platform. Both the nesting and roosting devices for 

a 20-foot pen should be cut in half for easy handling. Roosting in nests 
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and other unsanitary practices of broody hens and pullets are easily pre- 

vented by boarding up just back of the runway where the hens enter the 

nests, and allowing the fowls entrance to this runway only through trap 

doors at each end, which are closed at night. (Fig. 63.) 

Trap nests can be fitted either into nests beneath the droppings plat- 

form or against the wall. Working plans and illustrations of the improved 

Cornell trap nest can be obtained from Circular 1 of the Department of 
Poultry Husbandry, or from a later publication on ‘“ Poultry-House 

Appliances.” . 

Fig. 48 shows eight methods of constructing roosting and nesting 

arrangements. Fig.48-A is desirable when the walls would harbor mites. 

It must be built firm to prevent swaying while being cleaned. It has 

Fic. 48.—Types of roosting and nesting arrangements 

the advantage of simplicity and cheapness. Fig. 48-B is a compact and 

complete arrangement. In both Fig. 48-A and B the perch rack rests on 

the platform which brings the perches near the droppings. During cold 

weather fowls occasionally roost on the platform instead of the perches 

to keep warm and these become soiled. Fig. 48-C is too complicated and 

expensive. In Fig. 48-D the nests are too low for convenience in gath- 

ering the eggs and a hiding place is furnished for hens to nest on the 

floor, where the eggs would not be easily discovered. Fig. 48-D has the 
added disadvantage of occupying valuable floor space and being colder, 
since the air is usually coldest nearer the floor. Fig. 48-E does not pre- 

vent the droppings from being scratched from the platform and does not 
provide for nests. Fig. 48-F is the most undesirable of all because it 
permits the droppings to fall upon the floor, thus soiling the litter and 
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making cleaning more difficult; it also has perches at different heights, 
which permit fowls to crowd on the highest ones. Fig. 48-G is a wall 

arrangement for trap nests to be used when the back wall is so low that 

there is not room for nests under the perches. Fig. 48-H is an open 

wall nest which lacks seclusion and permits fowls to roost upon it. 

Alleyways 

Alleyways are objectionable in most poultry houses. They occupy 

valuable floor space which might be better used in keeping more hens 

or in giving more floor space to the hens usually kept. In houses 12 to 

16 feet wide, 4 to 4 the entire floor space is thus occupied, reducing the 

carrying capacity of the house 20 to 25 per cent, which adds just that 

amount to the cost per hen capacity. Alleyway houses are cold because 

they add 20 to 25 per cent to the cubic feet of air space to be warmed 
by the fowls without increasing the available floor space. They also cause 
houses to be draughty, forming unobstructed passage for currents of air 

from one end to the other and out through each pen if the partition is 

loose. They do not save labor in opening and closing gates if the atten- 

dant goes inside the pens to feed and look after the hens. Unless this is 

done the feeder cannot keep in touch with his flock. 

In brooder houses, fattening houses and observation houses where 

many visitors must be received alleyways are necessary. In the latter 
the alleyways may be in the center in a wide house extending north and 

south, or in a narrower house along the back side. In any event they 

should be well lighted and partitioned to avoid draughts. 

The dust wallow 

A dust wallow is as essential to a fowl’s health and happiness as a water 

bath is to the health of a human being. By it, fowls scour off the scurf 
and scales from the skin and rid themselves of 

vermin. The finer, lighter and dryer the dust 

the better for this purpose, because the dust 

must be light and fine to get into the breathing 

pores of the lice and so kill them. Sandy 
loam is often better than sand or some kinds 
of road dust which are cold and heavy. 
Screened coal ashes lighten up such heavy 
material. The best place for the dust bath is 

in the open air of the scratching-shed or in 
F a covered box close to the window where the 

1G. 49.—A good covered dust 
wallow wallow may be kept dry and warm. Here the 
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dust most quickly settles and the fowls that are not dusting are not 

compelled to breathe it. Fowls are likely to stand upon the edge of an 

uncovered dust-box and befoul it. 

Notwithstanding the great importance of the dust wallow, there are 

certain objections to its use. The finer the dusting material the more 
effective it is in controlling the lice, but the more objectionable it is from 

a sanitary viewpoint. When clean sand is used, the fowls can get the 

comfort in the bath without raising a dust; and when tobacco stems or 

powdered sulfur or lice powder are added in small amounts to the sand, 
the mixture serves to control the body lice. 

In most houses a 

small box will pro- 

vide for a dust wal- 

low if screened so 

that the fowls enter 

through a small open- 

ing. The box can be 
raised from the floor 

on legs to avoid 

using floor space. A 
desirable covered 

dust wallow is 

shown in Fig. 4o. 

In this type’ of 
box much of the 

dust is_ retained. 

In practice, how- 

ever, the fowls fre- 

quently come outside of the box to shake themselves. The covered box, 

therefore, does not entirely. overcome the dust difficulty. The windows 
in the front of the dust box make it light and warm. A small trap 

door in the cover of the top makes it easy to fill. (Fig. 58.) 

Fic. 50.—A broody coop 1s a deszrable fixture 

The broody coop 

Every pen should be provided with a hanging coop, with slatted sides 

and bottom, in which to place broody hens or extra males. (Fig. 50.) 

Yards and fences 

Extensive yards for each pen or colony are expensive. It has been 
fully demonstrated that fowls from different pens when yarded together 

8 
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Fic. 51.—WNo fences to interfere with cultivation or the liberty of the jowls 

will return to their own home to roost after becoming flocked. In order 

to teach fowls to return to their own pens release them the first few times 

late in the afternoon, leaving the partition doors open. Flocks of five 

hundred to one thousand birds may be allowed to range together, having 

much greater liberty and allowing easier cultivation of the field, greater 

accessibility and economy of fences. Compare Figs. 5t and 52. Under 

these conditions, a double-yard system can easily be practiced in order 

to make possible the cropping and renovation of the land. Only under a 

large double-yard system is it safe to house a large number of fowls on 

the intensive plan, because of the easy contamination of the soil. Under 

the one-yard method such contamination is very difficult to overcome. 

Fic. 52.—Small"yards restrict liberty, require much fencing and increase labor 
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The free range plan can be applied to the colony system as well as to 

continuous housing except when it is desirable to fence off individual 

houses for several birds, or when a number of different varieties are 

being reared. 

Fences are expensive and increase labor. To fence separate yards for 

the pens in Fig. 33 would require 185 rods of fence and would cost about 

one hundred and fifty dollars. Every time a division fence is taken out 

each flock has twice as much liberty as it had before. When all the 

division fences are removed each flock enjoys sixteen times as much as 

96). —— 

eee Ch) See hi tan eA oe | ' 

North 

Fic. 53.—Colony houses and yards can Fic. 54.—Make yards long and 
be arranged to save steps narrow 

it had before. The labor of cultivating and seeding sixteen yards is 

much greater than it would be if all were in one field. 

When several fowls are kept or when many small pens are desired, the 

plans given in Figs. 53 and 54 will save steps. If the best approach is 

from the north it would be better to have the house on the west at B 

instead of at A. The shape of the fields or strip of land or the location 

of the farm buildings will have much to do with the shape of the yard. 

If yards can be made, they should be sufficiently long and narrow to per- 

mit of easy cultivation. Two yards two rods wide and eight rods long 

furnish a well-shaped run for fifty hens, although more land would be 

better. This will allow a row of trees in the center for shade, which is 

necessary. | 
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Part II. APPLICATION OF THE PRINCIPLES IN LOCATING, LAYING OUT, 
AND CONSTRUCTING POULTRY HOUSES 

Laying out the foundation 

The location of the house having been decided, find the desired height 

of the floor and represent this level by X. This level should be at least 

5” above the highest point on which the house will be built, except on 

very uneven land, when it may be advisable to excavate, grade, and build 

part of the floor below the original ground level. Locate a corner of 

/Telhod of layiteg our~ 
= Pye 

o of 

Wall ard Floor 

House B20'x 40’ 

Fic. 55.—Locating the height of the walls and floor of a poultry building 

the proposed building, and about this corner drive three stakes, as a-b-c 

in Fig. 55, which are approximately 3 feet apart. On each of these stakes 

find the level of X and connect these points by boards, as represented by 

ab and be. 

The level of the floor can be determined either by the use of the transit, 

which is best for accurately laying out large buildings, or with a spirit 

level and straight-edge, which are equally efficient in laying out small 

houses. When using the level and straight-edge, drive a stake at a cen- 

trally located spot and saw off this stake at the level X (the level of the 

floor). Then with spirit level and one end of the straight-edge on this 

stake it is easy to obtain the level X on the corner stakes. When the 
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distance between the center and corner stakes is longer than the straight 

edge, intermediate stakes may be driven. Each intermediate stake is made 

level with X. 

From a point 4 on the cross board ab, a line is stretched in the direc- 

tion of B, which is the desired frontage of the house. Measure off on 

this line from the point O the length of the desired house, and about this 

point O’ fix stakes and cross boards level with X similar to those at the 

initial corner O. Then fasten the line AB at B. This represents the front 

edge of the permanent wall and floor. Next, with the square find the 

point C which, when connected with the point O’, makes a line at right 

angles with AB. Mark off on this projected line CD a distance from 

O’ to O” equal to the desired width of the building, and about this corner 

O’’ place the usual level corner boards. In finding the last corner of the 

Fic. 56.—How to mark out a rafter 

house mark off on a line EF from O” the length of the house, and on a 
line HG from O the width of the house. Swing these two lines together 

until the two: distances intersect at the point O’”. Then fasten lines 

EF and HG at the corner boards level with X about the corner O’”’. 

The four corners of the house are now indicated by the intersections 

of the four lines 4B, CD, EF, and GH. These lines also represent the 

level of the floor and outside line of the foundation. They can be removed 

at any time and later replaced by simply connecting the points A, B, C, D, 

etc., on the permanent corner forms. 

For indicating the width of the trench or the thickness of the wall, 
other lines, such as A’B’, C’D’, etc., can be made by connecting the points 

A’, B’, etc., which are located at an equal desired distance from 4A, B, etc. 

For checking the square corners of the wall, use the 6-8-10 rule. Meas- 
ure 6 feet in one direction from the corner and 8 feet in the other. If 

the two points thus determined are 10 feet apart the angle formed by 
the lines connecting the points with the corner will be a right angle. 
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Rafters 

Fig. 56 illustrates a method of marking out a rafter for the ordinary 
roof. Obtain the height of the peak A above the plate C, and the dis- 

tance between the plate C and a perpendicular dropped from the peak to 

point B on the plane with the plate. With these distances known the 

square can be so applied as to mark out the rafters where they should be 

cut to fit into place. 
For example, to lay out the rafter for a building 16 feet wide, take 

a rafter AC and let the rise or distance AB equal 8 feet and the run or 

Fic. 57.—Uneven ground should be filled in to make the floors level. The combina- 
tion roof requires heavy bracing. 

distance BC equal 16 feet. If an improvised square is used with a blade 
16 ft. long and an arm 8 ft. long, it can be placed with one end at A and 
the other at C, and by sawing through the rafter on lines 4B and BC, 
the rafter at C would fit on the plate and at A would meet a similar 
rafter from the other direction. The same result is obtained by placing 

the square on the rafter as indicated in the illustration, so that the rafter 

at C intercepts the blade of the square 16 inches from its heel, and the 

arm at C 8 inches from the heel. The square is again placed on the 
rafter so that the 16 inch mark covers at C’ and the 8 inch mark at C”’. 
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If this operation is repeated 12 times, the blade of the square at the 

first application of the arm will mark the places for cutting the rafter 

to fit at the plate and the peak. Use this rafter as a guide for marking 

the remaining rafters. 

When an eave projecticn is desired, draw a line the length of the rafter 

equidistant from its edge and lay the square to this line instead of the 

upper edge; then the upper part of the rafter can be left to project beyond 

the plate for the eaves. 
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Fic. 58.—Cross-section views of a pen 12 feet deep 

Fig. 57 shows the heavy bracing and tying of the rafters of a combi- 

nation roof made necessary until the frame is covered and capable of 
self-support. 

A shed-roof house with pens 12 feet square 

It is conceded that fowls give a higher production when kept in small 

flocks. For this reason, in addition to the fact that many farmers and 

city poultry raisers have only a small number of fowls, the writers give 

the dimensions, illustrations and cost of a building of two pens each 12 

feet square. There is frequently a demand for even smaller houses and 

pens. These dimensions could be reduced and the general construction 

of the building kept the same. See Figs. 58, 59, 60. 

This style of house is one of the easiest to build. The shed roof 

requires no bracing and the concrete floor is sanitary. The roofing paper 
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Fic. 59.—Front view of the pen shown in Fig. 58 
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tition wall. Just 
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Fic. 60.—Ground plan of pen shown in Fig. 58 
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The cloth curtain, 6’4” long and 3'4” high, or 21 square feet in area, 

makes I square foot of cloth opening to each 7 square feet of floor area. 

The materials needed at the prices common in Ithaca follow: 

Materials for 12’ x 24’ house 

3 cu. yds. gravel SF SOE ata Rae te Eee ae ha ohne ay $5.25 
14 cu. yds. sand a 

Seeetes cemcnt @), 50C. per Dag <2 ase esas ss etre hie 9.00 

13 pieces 2”x4”X12’ 
2 pieces 2”x4”x12’ Milled for window sills as shown in cut. 

2 pieces 2”x4”X10’ 

II pieces 2”x4”X14’ 

13 pieces 2”x5”x14’ 

2 pieces 1”x4”x12’ 

All the above stock hemlock and surfaced four sides. 
@ $25.ca.per Mes ete 2. 9.87 

tc ft. 1’x12” basswood or poplar 

s. ft. 1’x 6” basswood or poplar @ $35.00 per M..... - 80 

30 sq. ft. cove siding in 12’ lengths 

50 sq. ft. cove siding in 14’ lengths Ca NP ate See 

400 sq. ft. flooring in 12’ lengths, planed 

two sides, matched 

786 sq. ft. flooring in 14’ or 16’ lengths, 
planed one side, matched 

@ $25.00 perM 29.45 

2 pieces 14”x4”X12’ 
2 pieces 1$”x4"x14’ 

3 pieces 1$”x2"x16’ 

Is pieces 1$”X3”X12’ 

4 pieces 1$”X3”X10" 

6 pieces 1$”x1$”x12’ 

6 pieces 1$”x3"x14’ 

140 lin. ft. 4”x1” window stop 
Above to be good grade white pine, planed four sides. 

2 g-light 8”’x1o0” glass, sash 

2 6-light 8”’x10” glass, sash 

2 2-light 12”x14” glass (cellar sash) 

@ $40.00 per M........ 5.84 

Hardware: 

3 pair 3” It. loose pin butts (pressed steel) 

11 pair 3” light T hinges 

2 pair 23” light loose pressed steel butts 
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2 pair 4” double action spring butts 

Screws for all of the above 

2 rim night locks (2 keys) 

6 14” japanned iron buttons 
3 Ibs. 5d nails (box) 

ro Ibs. rod nails 

to lbs. 8d nails 

25 lbs. 20d nails 

7 4-rolls Neponset 

2 gal. No. 6 17 paint (De Voe’s) $24.35 

Total: cost-ot. materials. 2s.c2" fee ae oe ee $86.96 

Labor, estimated at 4 material. cost)... 0. 2525. .ees eee 28.98 

Cost. of.labor and ‘materials; 5.7... ce ee $115.94 

Cost per fowl, allowing 4 sq. ft. per fowl .2 2... S25 1.61 

A medium-sized pen sixteen feet square 

The pen of moderate size is very popular among poultrymen who keep 

several hundred fowls. It is more economical in construction and in 

saving of labor than the smaller pen. 

A house 16 feet deep can be built with the shed type of roof. It is 

inadvisable to build wider than 16’ with this style, since such a roof 
requires extra bracing and the front would soon reach an undesirable 

height unless the roof were made very flat or the rear wall very low. 

Figs. 61, 62, 63 show the 16’ x 16’ shed type of pen. Fig. 61 shows the 
roosts fastened together with a 2”x2” cross stick which is hinged at the 

back wall end, to swing up and fasten while the droppings board is being 

cleaned. It also has an alleyway form of nest which the fowls enter from 

the ends as represented in Fig. 63. With slide doors covering these 
entrances the broody hens or young pullets can be kept from roosting in 

the nests. The eggs are gathered from the front by dropping a hinged 

door. The hoppers for ground grains, grit and shell and the water pans 

are placed on platforms eighteen inches to two feet above the floor to keep 

them free from litter when the fowls are working below. 

There are two windows shown in this plan and both are near the center 

of the front. This gives the best light and allows the windows to swing 

entirely around to the wall. The glass windows are placed with the bot- 
tom one toot and the top seven feet above the floor. Each window is 
made and hung in the form of a door by fastening together three 6-light 
8”x10” sash. This makes a total of 20 square feet of total glass surface 
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Fic. 62.—Front clevation of a house with pens 16 feet square 
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Fic. 63.—Interior arrangement of a pen 16 feet square 

or 1 square foot of glass to every 12.8 square foot of floor surface. The 

cloth curtain 5’ 2” x 3’ gives a cloth area of 15.5 square feet, or I square 

foot of cloth to every 16.5 square foot floor surface. 
The materials needed in the construction of a house of this type and 

their cost and labor follow: 

Materials for a house 16’ x 32’ 

15 sticks 2”x4”x16! 

15 sticks presi 

6 sticks 27x37x12’ 

r3 sticksve’xc? x76, 

2 sticks 2”x4’x12’ Milled for window sills as shown in Fig. 58 

Hemlock or S. pine, surfaced four sides 

@ $25.00 perl. ghee caer pees . $13.70 
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405 sq. ft. matched, planed stuff for roof, 18’ 

lengths 

360 sq. ft. matched, planed stuff for roof, 16’ 

lengths 

220 sq. ft. matched stuff for back, 12’ lengths > @ $25.00 perM $53.40 
300 sq. ft. matched stuff for ends, 16’ lengths 
150 sq. ft. matched stuff for partition, 16’ 

lengths 

700 sq. ft. matched stuff for misc., 16’ lengths 

280 sq. ft. matched cove siding for front, 12’ lengths @ $35.00 
Pam ata cera eh cin ar acy Maa ee eRe a eg en we ad) Sueno aha eM eialenev ethic 9.80 

12 pieces 14” planed stuff for broody coop, 12’ lengths 

12 pieces $”x3” planed for battens, etc., 12’ lengths 

6 pieces $’x}” planed for 16’ lengths @ $40 2.92 

2 pieces $”x2” planed for battens, etc., 12’ lengths 

2 pieces wedge-shaped moulding, 16’ lengths 

5 cu. yds. gravel 
Pee sand Coe OP DRI MICO Te PERT BOI ERIE OME SEE thn 8.75 

28 bags cement for concrete floor and wall, using one part 

cement, three parts sand and six parts gravel........... 14.00 

Gravel and cobblestones for filling in (extra) 

Bem Sale SAS OGG CUCU. P5855 Sto urs aisles o.8i saeteararts $7.80 

Hardware: 

mers, MOT LINGER Fe PAINer Us. «ins stale areras,< oer s ere $ .56 

Peanieh a Er MNIIDES Ch. PALE eV Cs ced ain a Sateliie ee cus aren 56 
Beeeinis” Neaty sttap Hinges +P2e Pall vstess os beta ewe 36 
tapair 4’ double acting: hinges, “350.) pair}. 2. oko: 4 

neste japanneduron buttons, 2c) each’... 2 sc. se er .24 

mimeor tatch andi lock: 3.22. 0.3 s+ BEE ae ROTA paren .20 
Piss Meats | DOX) Ser Peril as. ii ass oman ese te 24 

Ree OCHA SC. POT TP. otk te on tack teente eeeraaaee 1.20 

Soipewacd salle, ac. per lb y:. sic. ear ee en fee Avie 
eee PORE «pl OO Her Pal. 25, vec elem tree 4.80 
Reger, sinien eC per yd 9.2.) ie nd ae eens ek .20 

a rolls roots paper, $3.00 per TOG Hi acs. ss oie Seren 21.00 

$38.26 

Mee Re rie tRe Gis dala « a's etd ORE MEP Dat The es et Pa ca $140.63 
Cost labor at one-third cost of materials..............00. 46.88 

$187.51 
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A continuous house 20 feet wide 

Recently there has been a strong and constant tendency on the part of 

the large commercial poultry raisers to build long houses with pens large 

enough to accommodate 100 to 500 fowls. This practice is justified prin- 

cipally because of economy in labor required in caring for the fowls, and 

in the original cost of the building. 

A long house makes it possible to use labor-saving devices such as 

trolley system, large hopper feeding and running-water devices, which 

not only expedite work but also lighten the task. A trolley system can 

be used for all feeding, for carrying eggs, for cleaning pens, or even for 

° Rodfireg paper, 

~ a 

~ wLetlalirng 00. 

* 

Sarre ras ao ee 

Gravel ¥ cobble siore “9 

Concrete wall 

1 —Stene filled Trench 

Fic. 64.—Cross-section of a pen 20 feet deep 

carrying water when running water is not possible. This style of house 

allows large numbers of fowls to be easily accessible. The work can be 

done comfortably during inclement weather. 

The building shown in Figs. 64, 65, 66 is 20 feet deep and 110 feet 

long. It is divided into five pens each 20 feet square and one feed room 

at the east end 10x20 feet. The front of each pen is fitted with two 

glass windows made up of two 6-light 10’x12” and one 3-light 

10”x12” sash. This makes exactly one square foot of glass surface to 

every 16 square feet of floor space. 
The glass windows are placed 8 inches above the floor and to the plate 

6 feet higher. By bolting the three sash together with pieces of strap 

iron, the windows can be hinged at the side and used both for summer 



BuiLp1ING Pouttry Housgs. 239 

ventilation and as doors. When used as doors, the wire screen 

must be put on a frame so that it also may be opened, as represented in 

Fig. 66. 

In addition to the glass there are two muslin curtains each 3 feet high 

and 5 feet long, making 1 square foot of cloth surface to every 26.6 

square foot of floor. The cloth windows are hinged at the top to swing 

in and fasten open as shown in lig. 64, it being customary to keep them 

open the greater part of the day. The opening is well above the floor. 
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Fic. 65.—Front view of 20’ pen shown in Fig. 51 

This prevents a draft blowing directly on the fowls. With this type of 

open-front house it is of prime importance to construct the remaining 

sides of the pen tight, thus preventing any possible draft. These con- 

ditions allow the least possible draft, but at the same time provide an 
abundance of pure, fresh air so vital to the comfort and health of the 

fowls. 
A house of this width is not usually covered with a shed roof, which 

would give it a somewhat ungainly appearance, but rather with a com- 

bination or a half-monitor roof. The combination roof especially gives 
the building a symmetrical appearance not to be obtained with the shec 

nor even with the low gable roof. 
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Fic. 66.—Floor plan of 20’ house shown in Fig. 51 

The materials needed in the construction of a house of this type and 

their cost and labor follow. The cost is based on the prices paid for 

materials in the construction of the house illustrated in Fig. 51. 

Materials for a 20’ x 110’ house 

112 pieces 2”x4”x10’ 

28 pieces 2”x4"x14/ 

16 pieces 2”xX4”X12" 

23 pieces 2”x5”x106’ 

45 pieces 2”x5”X14’ 

Ir pieces 2”x8”x10’ 



BuILpING Pouttry Houses. 241 

30 pieces 2”x3”x10’ 

Io pieces 2”xX2”x12’ 

ro pieces $”x3”x10’ window frames 

13 pieces $’x3”x12’ 

5 pieces $’x}’x16’ butts $60.40 

3,052 sq. ft. for roof, any lengths 

962 sq. ft. for ceiling, any lengths 

731 sq. ft. for back in 16’ lengths 

1,095 sq. ft. for drop boards and nests, 10’ lengths 

831 sq. ft. for partitions, in 10’ and 14’ lengths 

375 sq. ft. for ends, in 14’ and 16’ lengths 

520 sq. ft. for front, in 16’ lengths 

244 sq. ft. for misc., in 16’ lengths 

One-fourth has been added for matching 152.29 

eeeins-ly tubberoid TOOnne) - oac8 ay a. Wietsie sayeig «0 vishempe aps 41.60 

150 lbs. 8d nails 

40 lbs. 20d nails 

15 lbs. 5d nails 

tro ft. barn door track 

2 roller bearing barn door rollers 

1 rim lock 

1 door latch 

5 pair double swinging spring hinges 

2 pair 5” heavy strap hinges 

65 pair 3” strap hinges 

12 track hangers 

3 doz. hooks and eyes 

3 doz. buttons 

2 doz. handles 

1 doz. cupboard latches 

120 ft. fine mesh poultry wire, 3 ft. wide 

5 gal. paint, two coats 

44 short strips of wagon tire to fasten sash together 

MIN AO leo) bate os, 50» » Witte cerate near a SS ree 47.00 

11 3-light 10’x12” cellar sash 
22 6-light 10’x12” sash 

wo ft. muslin cloth 3’ Wide .-...swseacwsccnnenccccencares Beis 
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TOO PALS ICEMENE oe. 5S /aseiv eis ede ahe owe ek eee ee ee $37.50 
40 yds. gravel and sand mixed and drawn......<.s-ee eee 24.50 

Material cost : cs b-2 cg se bo sone 6 2 ee eee $384.24 

Labor’ and teamicost'\s. . syns: 040 Sh ee TSo275 

Total materials and labor... .. 3.5.2... eee $566.99 

Cost per fowl (4 sq. it.), exclusive of ieed room, >. ..22. games $1.13 

Cost per fowl (4'sq. it.), inclusive of feed room... 2 -7e eee T.03 

The irregularity of the ground on which this building was put made 

necessary the unusually deep foundation illustrated in Fig. 57. Deducting 

$50.00 for the extra labor and material used in this construction, bringing 

it down to the same floor depth as used in the other houses, makes the 

actual cost of materials and labor for this building $516.80, or $1.03 per 
fowl allowing 4 square feet floor space per fowl, exclusive of the feed 
room, and only 94 cents per fowl at 4 square feet per fowl including the 

entire floor area. The larger size of this building made it possible to 
purchase materials in quantities which would obtain a discount. 

It is at once noticed that the type of construction varies in the dif- 
ferent houses. Part of these alterations are presented to show the adapta- 

bility of different forms of nests, ventilators, etc. Not one of them is 

most desirable in every instance. It is impossible to construct any build- 
ing which embodies every desirable feature. To obtain the best con- 
struction in one respect often necessitates the compromising of another 

part. This is illustrated in Fig. 62 in which two glass windows are 

desired as near the center of the front as possible. This makes a smaller 

cloth opening than in either of the other two buildings. To get the same 

comparative size of cloth as in the others would necessitate moving the 

windows to the extreme sides of the house, which would not give the best 
light nor present as attractive an appearance. 

CONCLUSION 

In this bulletin it is not the intention to lay down hard and fast rules 

to be rigidly followed. Each reader is left to apply the principles to his 

own particular conditions. The three plans for houses here presented 

should meet satisfactorily a variety of uses in New York State. For 
special purposes other types of houses will be desired. It is expected 

that persons who build from these plans, while adhering in the main to 

the general principles discussed, will make modifications which may prove 
distinct improvements. From all who build according to these plans in 

full or in part, the authors will be glad to know the results. 
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EFFECT OF STEAM STERILIZATION ON THE WATER-SOLUBLE 
MATTER IN SOILS 

The use of carbon bisulfid and later of steam for the purpose of destroy- 

ing injurious organisms in soils has led to a study, by a number of in- 

vestigators, of the effects of these operations on the chemical and bac- 

teriological properties of soils. It has, undoubtedly, been shown that 

whether sterilization be complete, as may be accomplished by heat- 

ing with steam under pressure, or whether it be only partial, as is the 

case when steaming is done at lower temperatures and for shorter periods 

or when volatile antiseptics are used, the effect on the soil is to increase 

the water-soluble matter and greatly to modify the normal relations 

of the bacterial flora. It therefore offers a good opportunity to study 

changes which may occur in soils. Much emphasis has been laid on the 

importance of bacteria in the processes by which the amount of water- 

soluble matter is increased, but there can be no doubt that, with steam 

at least, important changes are produced that are purely chemical. It 

would seem to be desirable to study carefully the chemical changes im- 

mediately produced, and which precede and make possible the later 

bacterial activity. Admittedly the immediate effects produced by steam. 

at high pressure are not bacteriological. We have therefore used that 

treatment in our preliminary work. 

This paper treats only of the chemical changes in the soils used. On 

some of the soils plants were grown to indicate the effect of the changes 

on plant growth. The authors are indebted to Dr. John H. Squires for 
most of the data on plant growth, which work he performed in connec- 

tion with his study of certain properties of these soils, a monograph on 

which he presented to the faculty of Cornell University as a thesis for 

the degree of Doctor of Philosophy. 

Reports by the various investigators in this field show differences in 
results which indicate that soils of various kinds may be quite differently 

affected by sterilization. The following is a brief review of the published 

experiments on the effect of heating soils with steam. 

REVIEW OF EXPERIMENTS ELSEWHERE 

Richter! found that heating a garden soil in an oven at 100° C on 

three successive days increased its absorptive power for water and the 

amount of nitrogen soluble in water and dilute hydrochloric acid, while 

the water-soluble organic matter was increased about threefold. 

Pfeiffer and Franke steamed soil at one atmosphere pressure for three 

1Landw. Versuchs. Stat. 47 (1896) p. 269 
2Landw. Versuchs. Stat. 46 (1896) p. 117 
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hours. The soil so treated produced a crop of greater dry weight and 

higher nitrogen content than the unheated, even when the sterile soil 
was inoculated by portions of the fresh. 

Deherain and DeMoussy' prevented nitrification in two soils by heat- 

ing them at 120° Cin an autoclav for one hour. The sterilized soil, how- 
ever, when inoculated with a portion of the unsterilized produced a 
much larger quantity of nitrate nitrogen than did the unsterilized soil. 
It was also observed that sterilization had the effect of increasing the am- 

monia nitrogen content, while a considerable quantity of carbon dioxid 
was also produced by the treatment. 

Stone and Smith? working with soil partially sterilized in an effort to 

destroy insects and fungous diseases, found that a sterilized loam soil 

with a fair amount of organic matter produced good crops while a ster- 

ilized subsoil produced poor ones. There appeared to be some relation 

between the content of organic matter and the effect on the crop. 
Kruger and Schneidewind’ in experimenting to determine the cause 

of dentrification, incidentally noticed that steam sterilization caused 

a large increase in crop growth and in the nitrogen content of the crop, 

even when nitrate nitrogen was added to the soils. 

Schulze* found that sterilization of the soils with which he worked 

had a more or less unfavorable effect on plants, which he atrributed to 

chemico-physical changes. The effect was greatest on meadow soil, 

less on field soil and least on garden soil. Oats were found to be less 

sensitive to this influence than mustard. Even though sterilization 

caused a smaller crop the nitrogen content was greater than in the crop 

from the unsterilized soil. Later he published an article® stating that 

in his experiments sterilization produced injurious effects on the crop 

in the early stages of growth, but as the plants grew older they became 

more vigorous on the sterilized soils. Sterilization appeared to produce 

injurious decomposition products and to increase the amount of avail- 
able plant food. The effect on the crop depended on the predominance 

of one of these influences and the sensitiveness of the individual crop. 

Gerlach and Vogel® grew corn in sterile soil fertilised both with sodium 

nitrate and ammonium sulfate. Ammonium sulfate produced almost 

as great an increase as did sodium nitrate, when plants were grown 

under sterile conditions. 

1Ann. Agron. 22 (1896) p. 305 
*Mass. Hatch Sta. Reports 1902, p. 74; 1903, Pp. 40; 1906, p. 125 
SLandw. Jahr. 1899 (5) p. 228 
4Abstract Centrb. f. Bakt. 2 abt. 11 (1903) p. 716 
SLandw. Versuchs. Stat. 65 (1906) p. 137 
®Cent. f. Bakt. II. 14 (1905) p. 124 
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Hasenbaumer, Coppenrath, and Konig! heated 250 grams of soil with 

3 to 4 liters water for three hours, 4 atmospheres pressure, and state 

that the solubility of the mineral constituents was increased by the 

treatment. 

Koch and Liken? found that the soluble plant food in the soil was 

increased and that the crops were improved when a sandy soil was heated 

with steam at 2 atmospheres pressure for two hours. Although the soils 

received applications of fertilizers in each case, the heating produced 

immediate injurious effects, though these were found to be unimportant 

if the plants were started in summer instead of in early spring. 

Darbishire and Russell? heated soil with steam to go° or g5° C. An 
increased crop was obtained with plants other than legumes, and this 

effect extended to a second crop. 

Pickering‘ heated soil to 82° C and to 200° C and grew two-year-old 

apple trees in the soil. The growth at first was very poor, but later 

became very vigorous. The soil heated to the higher temperature gave 

the greater growth of wood and leaves and the leaves contained a higher 

percentage of nitrogen. 

Chemical analyses of the aqueous extract showed an increase in the 

organic matter and nitrogenous substances especially when the soil was 

high in moisture content at the time of heating. Konig, Hasenbaumer 

and Grossman® attempted to correlate the fertility of soils with the 

effects produced in them by steaming under pressure of five atmos- 

pheres. From their results they concluded that the more easily and 

largely the organic matter decomposes under this treatment, the more 

easily and extensively the plant food of the soil becomes available to 
plants. 

Schmoeger® found that steaming moor soils for 1o hours at 150° to 

160° C rendered the phosphorus more soluble in hydrochloric acid than 
that in the soil not so treated. 

Russell and Hutchinson’ in working with soil heated to 98° C found 

that while ammonia was formed by the process of heating, a much 

greater production followed for at least 150 days afterwards. This they 

attribute to the increased number of ammonifying bacteria in the heated 

soil, the multiplication of which is made possible through the destruc- 

tion by heat of the larger organisms which normally limit ammonification 

1Landw. Versuchs. Stat. 63 (1906) p. 471 
2Jour. f. Landw. 55 (1907) p. 161 
eae Agr. Sci. 2 (Dec. 1907) Di 308: 
‘Jour. Agr. Sci. 2 (July, 1908) p. 411. 
SLandw. Versuchs. Stat. 69 (1908) I-gt. 
®Berichte d. Deutschen Chem. Gesell, 26 p. 386. 
"our. Agr. Sci. vok,.3.°p, Its 
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by the destruction of ammonifying bacteria. They confirm Deherain’s — 
conclusion as to the inhibiting effect of heat on the nitrifying bacteria. — 

The greater activity of nitrifying than of ammonifying bacteria in normal — 

soils they attribute to the presence of these larger organisms, particularly — 

protozoa, which through their destruction of ammonifying bacteria 

constitute a limiting factor in the productiveness of soils. 

Although in some instances contradictory, especially in regard to 

the exact effect of steam sterilization on crops, the work of these 

various investigators seems to warrant the following conclusions: 

1. The effect on crops.—The result of heat sterilization of soil is usually 

to produce an injurious effect on plants, but this retarding effect is 

generally overcome after a short time and a decided gain in crop growth — 

finally results from the treatment. This is true of the total dry weight — 

produced as well as of the total nitrogen content of the crop. The ~ 

favorable influence may extend to the second crop. 

2. Effect on the character of the soil.—Sterilization increases the solu- 

bility of organic matter, nitrogen and the mineral plant food of soils. 

Ammonia is formed to a limited extent by the treatment, while carbon 

dioxid is produced in large quantity. The absorptive power of the soil 

for water is also increased somewhat. 7 

EXPERIMENTS AT CORNELL UNIVERSITY 

Sotls and methods used 

In our experiments the soils were heated in an autoclav at two at- 

mospheres for two hours in the case of Soils 1, 2, and 7, and for four 

hours in the case of Soils 5 and 6. 

’ Soil No. 1 was a clay of medium fertility, and Soil No. 2 was taken 

from the same field and had the same texture but slightly less organic 

matter. Soil No. 5 was a silt loam, very unproductive but containing 

a fair quantity of organic matter. Soil No. 6 was a sandy loam in an 

excellent state of fertility, but containing less organic matter than Soil 

No. 5. Soii No. 7 was much like soils Nos. 1 and 2, and was taken from 

the same field. 

Aqueous extracts were made of both the untreated and the heated 

soils by stirring one part of soil with five parts of distilled water for 

twenty minutes, and filtering. Determinations were made of the total 

soluble matter by evaporation; inorganic matter by ignition of the resi- 

due; nitrogen in organic matter and ammonia by the Gunning method; 

nitrates and nitrites by colorimetric methods, and of the total ammonia 

in the unleached soil by extraction with weak hydrochloric acid. 
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Immediate effect of heat on certain constituents of these sotls 

Table I presents the results of these analyses of Soils Nos. s, 6, and 

7 when unheated and immediately after heating. Soil No. 7 both 

leached and unleached was steamed for two hours at two atmospheres 

pressure. Soils Nos. 5 and 6 were steamed for four hours at two at- 

mospheres. Soil No. 7 was leached where so indicated with four parts 
of water before being analyzed or steamed. 

TasBLeE I.—SHOWING IMMEDIATE EFFECT OF STEAM UNDER PRESSURE UPON 

CERTAIN SOILS 

Substances in aqueous extract p. p. m. dry soil 
Am- 

———— |) monia 
Field | g ‘1 Condition % Inor-| Nitro- | in 
No: ot of soil Inor-| ganic | gen in Nitro-| dilute 

® Total | ganic | matter | organic Ni- | Ni- gen HCl. 
solids |matter in matter | trates | trites |asam-| extract 

soluble and monia | dry soil 
matter |ammonia Pp. D: m1. 

ee i ae Pegs 9 | lela ee 

322 5 Unsteamed....... 108 54 50.0 None ro 6 AE) he None None 
322 5 mteameda. 6 syscvacn- 3407 | 324 9.5 127 atl eeeene te 46 56 
322 6 Unsteamed....... 147 &o 60.5 None 23.0|......| None None 
322 6 eteamed!s 43 cc. 6% 2765 | 465 16.8 98 SerL ons seeeyell 38 42 
332 7 Unsteamed....... 558 288 40.8 4 | 168.0] 0.5 | None None 
332 7 Steamed: © sys ./-u7s « 2590 522 20.2 96 31.0] 9.8 36 40 
342 7 Leached and un- 

Steamed ta. \-e\ os): 266 III 41.7 2 ISO) 250 None 
342 7 Leached and 

BStEAMeEGI sc 2iesae 2007 | 454 11.8 84 020) 25 4I 

It may be seen from Table I that the total water-soluble matter was 

greatly increased in every soil by heating. The relative increase was 

greater for the two soils (Nos. 5 and 6) that were steamed for four hours. 

The leached sample of soil No. 7 contained only about one-half as much 

total soluble matter when unsteamed as did the unleacned sample of 

the same soil, but the leaching did not decrease the total soluble matter 

in the steamed soil. 

Soil No. 6 is a much more productive soil than is No. 5, although it 

contains less organic matter. The effect of the steaming has been to 

increase more largely the total soluble matter in Soil 5 by decomposing 

the organic matter that under natural conditions decomposed very 

slowly. This is shown by the columns showing the actual and relative 
quantities of soluble inorganic matter. While the rate of solubility of 

the unsteamed Soils Nos. 5 and 6 is in the order of their productiveness, 

the solubility of these soils steamed is in the reverse order. The much 

larger proportion of organic matter in the total soluble matter, in the 

extract of the steamed soils than in the unsteamed, is noticeable in all 
of the soils. 
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Nitrogen in the form of soluble organic matter or ammonia is greatly 

increased in all soils by steaming. By subtracting the figures for water- 

soluble ammonia from those just mentioned, the difference shows the 

nitrogen in soluble organic matter. By doing this it will be seen that the 

larger part of the water-soluble nitrogen is in the form of organic matter. 

The very large increase in these two forms of nitrogen on steaming is 

very marked. 

In the nitrate column is seen one of the most interesting results of the 

operation, viz., the loss of nitrates, doubtless due to reduction to nitrites 

and ammonia. This accounts only in a measure for the large formation 

of ammonia, most of which must have been formed from organic nitrogen. 

Nitrites were produced in moderate quantities when the nitrates were 

very high in the unsteamed soil, but not when the nitrates were low. 

Whether the process of leaching occasioned the larger amount of nitrites 

in the unsteamed soil is a question raised by these figures. 

The ammonia in the freshly steamed soil is in large part soluble in 

water, but it will be seen from the column containing the quantities of 

ammonia soluble in dilute hydrochloric acid that at least a portion is 

not soluble in water. As will be shown later, there is a gradual disap- 

pearance of most of the water-soluble material on standing, and as am- 

monia is quickly absorbed by soils this water-insoluble ammonia may 

have been converted from the water-soluble condition during the short pe- 

riod intervening between steaming and analyzing. This is indicated by 

the fact that the original soils contained no ammonia determinable by 

the method of analysis used. 

In leached Soil No. 7 determinations were made of water-soluble PO,. 

While only a trace existed in the original soil the steamed soil contained 

94 P-p.m. 
Changes occurring in steamed soils on standing 

Both the steamed and the unsteamed soils were allowed to stand in the 

greenhouse in pots without being planted to any crop, the surface being 

covered with filter paper, and by the addition of distilled water the 

moisture content was maintained at about twenty-five percent of dry 

soil. No special precaution was taken to prevent inoculation except from 

other soils. The number of bacteria in the sterilized soil increased to 

an enormous number in the course of several months, but as there was 

practically no increase in nitrates it is evident that either nitrifying 

bacteria did not enter the soil or that their growth was inhibited. In 

this respect our experiments confirm those of Deherain. 

Table II shows the changes that occur in some of these soils on stand- 

ing, analyses having been made at 56, 82 and go days after heating. 
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TABLE IJ].—SHOWING DISAPPEARANCE OF SOLUBLE MATTER AND STATIONARY 

CONDITION OF NITRATES IN STEAMED SOIL 

| 

Water-soluble Nitrates 
material. 

Field ' 

No. 
rep) a an Soil 2. Soil 1. Soil 2. 

307 56 days after sterilizing Aa dick 3144 2688 12.0 15.0 
315 82 days after sterilizing ..... 1963 E5973 5-2 5.8 
318 go days after sterilizing........ 851 741 10.4 5.8 

The large disappearance of the soluble matter is very striking. This is 

doubtless due, in part at least, to chemical and physical absorption. 

Within something over a month there was a decrease of nearly seventy- 
five per cent in the soluble matter. The nitrates during this period 
remained practically stationary. Unless inoculation with nitrifying 

bacteria did not take place, which does not appear likely, some con- 

ditions were unfavorable to their development, and the large amount of 

organic matter in solution may account for the repressed nitrification. 

Table III represents the results of more extended analyses made 
immediately after sterilization, and 39 days later in the case of one soil, 

and 34 days later in the case of the other two. 

TABLE IIT.—SHowWING CHANGES TAKING PLACE IN STEAMED SOILS ON STANDING. 

Substances in aqueous extract, p. p. m. dry soil fede 

m- 

u gen in : 

ie ears ile ite reatmen or- a - 
: : Inor- | ganic | 07. : : Be), lives: gen 

Field | Soil | Total aria meter Soe Ni- Ni- | monia tick soluble 
No. No. | solids Seer in |matter| trates trites | nitro- in 

and en | ?-P-™.!| water soluble] 370 e d 
matter) onia soil 

pat pea Al liga 3 7 2590 522 | 20.1 96 | 31.3 9.8 36 40 90 
39 days after steam- 

MEd oat cs) 3) sal a's 4,6 346 7 1716 336 | 19.5 56 | 74.4 | trace | 4.7 47 Io 
Freshly steamed...| 322 5 3407 324 9.5 127 Bi 46 56 82 
34 days after steam- 

Tata Oe ene 337 5 1981 198 | 10.0 61 ay) 17 47 36 
Freshly steamed...| 322 2765 465 | 16.8 08 Z0E 38 42 90 
34 days after steam- ’ 

RETR Sree aay syed ents 337 6 2058 270 | 13.1 | 7) al We Seed | A 23 a 56 

As in the case of the soils in Table II there is on standing a decrease 

in the quantity of soluble matter. The soluble organic and inorganic 
matter decrease in about the same ratio. There is a notable decrease 
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in the total soluble nitrogen (organic matter and ammonia). Nitrates 

have increased slightly, but not to the extent found in normal soils. 

Nitrites disappeared almost completely in the only soil in which they 

were determined. Water-soluble ammonia also disappeared quite 

rapidly, but the total ammonia decreased very little in one month, 

and in the soil in which there was the greatest decrease in water-soluble 

ammonia there was an increase in the total ammonia. What becomes 

of the ammonia it is difficult to say, as it has not been largely con- 

verted into nitrates. : 

As a whole there has been a tendency for all of the water-soluble 

material to assume a less soluble condition and this apparently con- 

tinues for a number of months, and probably does. not reach an equi- 

librium for a year or more as indicated by the crop growth to be mentioned 

later. 

Nt 

< VEX <" 

wy 

PA Su, ee 

Fic. 67—Showing better growth on Soil No. 2, three months ajter steaming 

Pot 20—Soil No. 1, steamed 

Pot 22—Soil No. 1, unsteamed 

Pot 24—Soil No. 2, steamed 

Pot 26—Soil No. 2, unsteamed 



Fic. 68—Showing better growth on Soil No. 1 seven months after steaming 

G A S—Soil No. 

G A O—Soail No 

P A O—Soil No 

P A S—Soil No. 

I, steamed 

I, unsteamed 

2, unsteamed 

2, steamed 

Soil productiveness as affected by steaming. 

Wheat was planted in the unsteamed and the steamed soils, and a moist- 

ure content of about twenty-five per cent. was maintained during the 

period of growth. The effect of steaming was to loosen the structure 
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of the soil, which permitted most of the moisture to pass to the bottom 

of the pot, leaving the upper soil somewhat too dry for good results. 

After standing a few weeks the soil became more compact and the 

moisture distribution better. 

As was observed by most of the experimenters upon this subject, 

planis made a poor growth in the freshly steamed soil and the seed 

germinated less well. Both of these phenomena may in part be accounted 

for by the moisture conditions just described, but the effect on growth 

was too marked to be attributed entirely to that cause. After a certain 

period, differing in length with different soils, the plants began to 

improve and were eventually much more luxuriant than those on the 

unheated soils. The sandy loam was the first to recover, the clay 
next and the silt loam the last. 

Table IV shows the weight and nitrogen content of the wheat crops 

(entire plants) removed from Soils 1 and 2 after growing three months, 

and at maturity after growing seven months. 

TaBLeE IV.—SHOWING THE CHANGE IN LARGER YIELD FROM SOIL 2 TO SOIL I 

WITH INCREASE IN LENGTH OF GROWING PERIOD 

Length of time at Dry Wt.| Nitrogen| Nitrogen 
Ste the crop was Maan | Pot. | Soil. | of crop | in crop | in crop 
aoe growing. : grams. % grams. 

320 | Wheat grown for) Unster- m2 I I.50 2.50 .0375 
BeMoOnthsaaci ilized 26 2 Tig 2.50 .0377 

Sterilized 20 I 3.05 4.78 1458 
24 2 4.90 4.02 1970 

407 | Wheat grown for} Unster- 2 I 8.34 .go .0749 
7 months. ilized 25 2 8.42 97 0821 

Sterilized 19 I 38.34 .86 “3622 
20 2 35.00 .99 - 3488 

On examining this table it may be seen that at the end of three 

months the crops on the two unsteamed soils are about the same, as was 

also their nitrogen contents. At the same time the crop on steamed Soil 
No. 2 is considerably larger than that on steamed Soil No. 1, while 

the percentage of nitrogen is higher in the smaller crop. Glancing at 

the records of the crops harvested at the end of seven months it will 

be seen that while there is little difference between the crops on the 

two unsteamed soils it is quite noticeable that the order of yield in the 
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two steamed soils is entirely reversed, as is also the percentage of nitrogen, 

Soil No. 1 at the end of seven months yielding more than Soil No. 2, 

but having a lower percentage of nitrogen. This illustrates the difference 

in the length of time required for different soils to recover from the 

steaming process. 

\ Ee 
i it ‘ye yy a) 4 
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Fic. 69—Second crop grown ajter steaming. Showing continued benefit 

G A O—Soil No. 1, unsteamed 

G A S—Soil No. 1, steamed 

P A S—Soil No. 2, steamed 

P A O—Soil No. 2, unsteamed 

An experiment with the growth of wheat seedlings in the extracts 

of steamed and unsteamed soils throws some light upon the cause of 

the unfavorable effect of the freshly steamed soil upon plant growth. 

Soil No. 1 was steamed and an extract made of the steamed and also 

one of the unheated soil. One part of water to one part of soil was used 

in making the extracts. Wheat seedlings were grown for four weeks 

in the extracts, both undiluted and diluted by adding three parts of 

water to one of extract. Table V shows the nutrients present in the 

extracts diluted and undiluted. It will be noticed that the PO. and 

K are much higher in the extract of the steamed soil, while the nitrates 

are lower. However, nitrogen was doubtless supplied in ample amount 

9 
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in the form of ammonium compounds, which as we shall attempt to 

show later must be largely used by plants on sterilized soils. The 

total matter in solution is large, and especially the organic portion. 

The transpirations and weights of the plants given in these extracts 

for four weeks are given in Table VI. 

TABLE V.—EXTRACTS OF STERILIZED AND UNSTERILIZED SOILS AND SAME DILUTED 

Substances in solution p. p. m. 

Preparation of solution from I O 

Soil r. NOs | PO, K.. | Selides tacos is 
ganic. | ganic. 

1. Extract of sterilized soil, 1 part 
Water, part) SOs .</s.se rls tee © Oe Alp shy Oo 9.0 | 1700 254 1446 

2. Extract of unsterilized soil, 1 part 
EUnet ALO SOL aie .2-j cua waeuepenroes 65.0 ZO 4.3 158 61 97 

3. Extract 1 diluted, 1 part extract, 
AONE WERE ob oladvae aa oooa08 54 4.0 ee Ne) 425 64 362 

4. Extract 2 diluted, 1 part extract, 
BUDAGUS WHEE wicie ale out om eye eral eee Ons Tal) |egOnns 15 24 

TABLE VI.—Crops oF WHEAT SEEDLINGS GROWN IN EXTRACTS FROM STERILIZED 
AND UNSTERILIZED SOILS, AND IN THESE ExTRACTS DILUTED 

Transpi- | Dry Wt. | Green Wt. 
ration of crop of crop 
grams. grams. grams, 

1. Extract of sterilized soil, 1 part water, 1 
Dark SOwls sos wii sie eras Can eee 61.3 .1918 a | 

2. Extract of unsterilized soil, 1 part water, 1 
fears) URE ew IR ie orate Rica”, ES EN Me) -2599 rae 

3. Extract 1 diluted, 1 part extract, 3 parts 
RATA OTS ti ce cet ROR Dat etn Se been aeons 89.6 .1492 . 63 

4. Extract 2 diluted, 1 part extract, 3 parts 
Nese CAE MRE Bird Oe lok Greely Gora ign Ay NOTA .1076 .52 

It is quite apparent that the extract of the sterilized soil was not 

a favorable medium for the growth of the seedlings. The transpiration, 

dry weight of crop and green weight of crop were all less than in the 

plants grown in the extract of the unsterilized soil. The difficulty 

may have been due to the density of the solutions, but an ordinary, 
well-balanced, nutrient solution of that strength will produce a better 

growth than a less concentrated one. The large quantity of organic 
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matter is the striking feature of this solution and it is probably the 

cause of the lessened crop production. 

The diluted extract of the steamed soil produced a larger crop than 

the diluted extract of the unsteamed soil, although the transpiration 

was less. By referring to Fig. 71 it will be seen that the root growth 

is greatly shortened where the plants were grown in the undiluted 

“2 i a eee. ae _ STER --— _UN‘STER 
i: ARENT TE BE EE AAS STAC aes —— ~— 

Se ee - oe 
4 f 2S 

FIG. 7 Wheat seedlings erown in extracts oO] steamed and unsleamed soils 

Plants on lejt ‘‘Ster.’’grown in extract of steamed soil 

Plants on right ‘‘Unster.”” grown in extract of unsteamed soil 



260 BULLETIN 275. 

7 

STER 

Fic. 71—Representative wheat seedlings grown in extracts diluted and undiluted 

Reading from left to right, the plants were grown 1m (1) diluted extract of steamed 

soil; (2) undiluted extract of steamed soil; (3) undiluted extract of unsteamed soil; 

(4) diluted extract of unsteamed soul. 

extract of steamed soil. This is an indication, but probably not an 

infallible one, of the presence of toxic substances. It does not seem 

snreasonable that such substances were formed in the transformations 

of the organic matter under heat. Diluting the extract mitigated 

but did not entirely remove the effect, as shown by the increased yield 
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as compared with the yield in the extract of unheated soil and the 

depressed transpiration. 

It is apparent that the soluble matter in the steamed soil, when 

fresh and present in large amounts, contains substances injurious to 

the growth of the wheat plant and that the injurious effect decreases 

with the absorption of the soluble matter by the soil, or with the 

further decomposition of this material. The luxuriant growth that 

takes place later on the sterilized soil is evidently due to the large 

quantity of soluble plant food. 

Effect of cropping on the soluble matter of steamed soils 

Soils Nos. 1 and 2 were kept in the greenhouse after steaming, in pots 

without and with plants. The unsteamed samples were kept in the 

same way. In each pot a moisture content of approximately twenty- 

five percent was maintained, whether the soils were planted or not. 

Other conditions to which they were subjected were the same for all. 

Table VII gives the results of analyses of the cropped and uncropped 

soils upon standing for three months after steaming. Lach soil is 

compared with the same soil treated in the same manner except in 
the matter of cropping, the uncropped soil being in each case upon 

the line above the cropped soil. A lower percentage of any constituent 

in the cropped soil is marked with a minus sign preceding the figures 

representing the difference, which are placed on the line underneath 

the two soils, while a higher percentage is marked with a plus sign. 

TABLE VII.—SHOWING DIFFERENCES IN COMPOSITION OF STEAMED AND UNSTEAMED 

Soits WHEN CROPPED AND Not CROPPED 

Substances in aqueous extract, p. p. m. dry soil |Ammonia 
nitrogen 

= Be oe (5 a eS a ee ee Jn 

oa Soil | Plants Treatment fare ae N as si Nitro- ae 

Total | ganic | matter | organic | Ni- | gen as] extract 
solids |matter in matter | trates | am- | p. p.{m. 

soluble and monia| dry soil 
matter ammonia 

318 I None | Unsteamed....... 198 132 66.7 0.8 | 22.8 Not None 
Det. 

310 1 |Wheat}] Unsteamed.......} 140 | 07 60.3 None 1.2 | None | None 
| Gain (+) orloss(—)| —s8 | —35 +2.6 =OsGt [sn On |aeins acilet cts 0 aoe 

318 I None | Steamed......... 851 | 208 24.4 42.8 | 10.4 | Not 74 
Det 

319 2 |Wheat) Steamed. :....... 1218 | 246 20,2 35.0 SO Lace: 30 
Gain (+) orloss (-)| +367 | +38 —4.2 S73" TARE le ices ne —44 

318 2 None | Unsteamed.......| 266 175 65.0 1.7 9.7 | Not None 
Det 

310 2 |Wheat} Unsteamed....... 170 122 68.1 None 1.5 | None} None 
Gain (+) orloss (-)| -87 -53 +2.2 eo fl A ee) eh 

318 2 None | Steamed......... 741 240 32.4 19.2 5.8 — 20.0 
let. 

310 a |Wheat| Steamed.......:. 863 150 18.4 17.0 6.1 | None 5.8 
Gain (+) or loss (—)| +122 -81 —14.0 —2.2 |\+1.3 bey et —I4.2 
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The data show a loss of all of the determined constituents in the un- 

steamed soils on which a crop was grown, indicating that the plants 

used plant food more rapidly than it became available, as there was a 

good supply in a soluble form at time of planting. The increase in the 

percentage of inorganic matter in both unsteamed soils shows that the 

organic matter disappeared more rapidly than the inorganic. 

In both of the steamed soils there was more total soluble matter in 

the cropped soils than in the uncropped ones. The effect of plant 

growth was unmistakably to retard the absorption of the soluble matter 

by the soil. The absorption of organic matter was retarded to a greater 

extent than was that of the inorganic matter. The absorption of in- 

organic salts by the plant would account for this in part at least. 

The other determined constituents of the soluble matter are all less 

in the soils growing plants, with the exception of the nitrates in Soil 2, 

in which the amount is slightly greater in the cropped soil. 

As nitrification is practically non-existent in these soils for at least 

three months after they are steamed, as shown by all of our analyses, 

it is evident that the plants grown for that period on the steamed soils 

have secured almost no nitrogen from nitrates. There is present a 

nitrogen supply in the form of ammonia, part of which is in a water- 

scluble condition. This, doubtless, has been used by the plant in de- 

fault of the nitrates, as indicated by the entire exhaustion of the water- 

soluble ammonia in steamed Soil No. 2.* 

It may be stated that the only way in which any of the data collected 

by these experiments could be interpreted as indicating the relative 

productiveness of the soils used is in the time required to recover from 

the effects of steaming. In this respect they show partial but not entire 

agreement. Soils 1, 2 and 5 recovered in the order of their produc- 

tiveness. Soil 6 was the first to recover and is for many crops, as for 

example maize, the most productive soil, but for wheat (the crop used 

in these experiments) it is not equal to Soil 1. While it is likely that the 

time required to recover from steaming, as shown by the growth of 

plants on the steamed soil, is associated with some properties possessed 

by soil under natural conditions, there are so many factors affecting 

soil productiveness that it is hardly probable that soils of widely dif- 

ferent texture or composition could be compared in this way. Never- 

theless it does seem to throw some light on certain fundamental dif- 

ferences in closely related soils. 

* Notre.—This has already been noted by the writers in a paper read before the 
Seventh International Congress of Applied Chemistry in London, Eng., June 2, 
1g09, and by Russell & Hutchinson in the Jour. of Agr. Sci., October, 1909. 
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Effect of an infusion of unsteamed soil on a steamed soil 

As the process of steaming, as performed in these experiments, com- 

pletely sterilized the soil, it was concluded to try the effect of reinocu- 
lating the soil so treated with some of the unsteamed soil to see whether 

the organisms thus introduced would cause a more rapid recovery from 

the effects of steaming than otherwise took place. One hundred grams 

of unsteamed soil were shaken up with 250 c.c. of sterile water, allowed 

to stand 20 minutes, and the supernatant infusion (about 200 c.c.) 

containing some soil in suspension was added to the steamed soil. 

Fic. 72—Effect of adding an injusion of .unsterilized soil to a sterilized soil as indt- 

cated by a crop of wheat 44 days after planting 

Pot 32—Soil No. 5 untreated 

Pot 36—Soil No. 5 sterilized 
Pot 54—Soil No. 5 sterilized and treated with an 

infusion of the same soil not sterilized 

Soil No. 7 was placed in pots, four of which were steamed and two not 

steamed. Two of the steamed pots were treated with the infusion and two 

were not. Oneof each of the two pots receiving the same treatment was 

planted with wheat. The following are the pot numbers and treatments: 

Pot 63 steamed, not planted. 

Pot 64 steamed and planted. 

Pot 65 steamed + infusion of unsteamed soil, not planted. 

Pot 66 steamed + infusion of unsteamed soil and planted. 

Pot 67 unsteamed, not planted. 

Pot 68 unsteamed and planted. 

Fifty seeds were planted on March 22 in each of the planted pots. 

Following are the records of germination: 
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TasLe VIII 

No. of seeds germinated on each date. 

Pot oeTn : 

March 26 | March 27 | March 28 | March 29 

OUTS MS hiter on rabiairy sina SRO eee oe 2 15 gee 22 
66 | Steamed +infusion....... 23 30 ugk 33 
OSM MNOt steamed: pete rE 17 24 27 27 

] 
i \) | 

Fic. 73 Effect of adding an infusion of unsterilized soil to a sterilized soil as indi- 

cated by a crop of wheat ten weeks after planting 

Pot 32—Soil No. 5 untreated 

Pot 36—Soil No. 5 sterilized 

Pot 54—Sotl No. 5 sterilized and treated with 

an infusion of the same soil not sterilized 

Although the germination was poor in every case, which would lessen 

the value of the results, there can be little doubt that the effect of the 

infusion was to increase the rapidity and amount of germination. 

On March 29th the best growth was in the unsteamed soil, the next 

best in the steamed soil to which the infusion was added, and the 

poorest in the steamed soil. 
The wheat was harvested on May 3, before it had begun to head. 

This period of about six weeks constitutes approximately the time re- 

quired for soil of this kind to recover sufficiently from the effects of steam- 

ing to give about the same growth of wheat as does the same soil un- 

steamed. The yield of crop was as follows: 
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TABLE IX 

A f | O07 Ji ve Pot | Teeatmnent. Dry Wi: | o Nitrogen 
No. of crop. in crop. 

| 

OAM SUCAINER 46.50.53. 5 te GEA t: Cask A, oi eck Le 2.86 4.07 
6Gumoceamed -hinfusion ww. cccoee weds Sores hela ewe 2.91 3.99 
Garis NoGSlteamed: ave oh os cia) nee eei ts Ol dere ahr 2.93 A ae 

h 

ay ll 
WN AS, 

Fic. 74—Effect of adding an infusion 9f unsterilized soil to a sterilized soil as indi- 

cated by a crop of wheat four months after planting 

Pot 31—Soil No. 5 untreated 

Pot 35—Soil No. § sterilized 

Pot 53—Soil No. 5 sterilized and treated with 

an infusion of the same soil not sterilized 

Although the steamed soil to which the infusion was added began to 

recover more rapidly from the effects of steaming than did the other 

steamed soil, it did not continue to do so very long, for at the end of 

six weeks the crop was at least no larger than that on the : teamed soil 

to which no infusion was added. 

At the time the crops on these pots were harvested the soils in both 

the planted and the unplanted pots were analyzed. The results are 

shown in Table X. 
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75—Effect of adding an infusion of unsterilized soil to a sterilized soil as wnd1- 
cated by the wheat plants about six months after planting 

Pot 31—Soil No. 5 untreated 
Pot 35—Sotl No. 5 sterilized 
Pot 53—Soil No. 5 sterilized and treated with 

an infusion of the same soil not sterilized 

TABLE X.—EFFECTS OF INFUSION OF UNSTEAMED SOIL ON STEAMED SOIL SIX 
Weexs AFTER INFusION Was ADDED. 

Am- 
Field No. 359 Substances in aqueous extract p. p. m. dry soil monia | 

Soil No. 7 nitro- % % 
- - gen | Am- | Nitro- 

SF Nitro- di- |monia; gen 
% _gen lute | nitro- in 

Inor- ; ; in or-| Am- | HCl gen ! form 
Pot Treatment Total | Inor- | ganic | Ni- Ni- | ganic |monia | ex- | solu- |of am- 
No. solids | ganic |matter| trates | trites |matter| nitro- | tract | ble in monia 

matter} in and gen |p.p.m.)| water 
soluble ammo- dry 
matter nia soil 

63 | Steamed, no crop.| 2124 403 | 18.9 | 76.8 . 26 103 37 81 45 36 

64 | Steamed, wheat...| 2274 342 | 15:0 | 63.0 -30 87 21 54 39 | 24 
zs a (ar a 

65 | Steamed+inf. no 
CLODereeionsta che o 2034 357 5 ty NP Wt =P BS) 220 85 32 72 - 44 37 

66 | Steamed +inf.| 
wheat. 2076 378 | 15.3. | 66.0 30 82 33 63 52 40 

67 | Not ened. no 
Crepes ne 786 260 22.1 1\a2t.0 20 ° ° ° — — 

68 | Notsteamed, 
wheat. 277 DA oes tak Ta 32 ° o | ° — - 
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In the steamed soil on which the wheat was grown the amount of 

total soluble matter has increased, as was the case in the experiment 

of which the results are given in Table VII. In the steamed soil to 

which an infusion of unsteamed soil was added the increase in soluble 

matter is very slight. As was to be expected, the soluble matter in 

the unsteamed soils decreased in the cropped soil. 

Fic. 76.—Effect of adding an infusion of unsterilized soil toa sterilized soil 

as indicated by a crop of millet following wheat, no further treatment having been 

given the soil after the wheat was removed 

Pot 31—Soil No. 5 untreated 

Pot 35—Soil No. 5 sterilized 

Pot 54—Soil No. 5 sterilized and treated with an infusion of the 

same soil not sterilized 

It will be noticed that the percentage of inorganic matter in both 

of the steamed soils has been decreased by cropping, while in the un- 

steamed soil it has been increased. This indicates either that the 
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breaking down of soluble organic matter has not proceeded normally 

in the steamed soils or that the effect of plant roots has been to make 

soluble more organic matter. However, as there has been little in- 

crease in the total soluble matter in the soil to which the infusion was 

added, the former alternative probably holds. This hypothesis is also 

substantiated by the depressed nitrification in the uncropped steamed 
soils as compared with the uncropped soil not steamed. 

Fic. 77—Wheat planted four months after soils were steamed. It shows the same 
relative growth as when planted a few days after steaming 

Vessel 53—Soil No. 1 unsteamed 
Vessel 57—Soil No. 2 unsteamed 

Vessel 61—Soil No. 1 steamed 

Vessel 63—Soil No, 2 steamed 

Nitrification has apparently not proceeded materially better in 

the soil to which the infusion was added than in the one not so treated. 

Water-soluble total nitrogen is noticeably less in the infusion-treated 

soil, while water-soluble ammonia is practically the same in both soils. 

This indicates that inoculation has served to increase the conversion 

of organic nitrogen into ammonia. The rapid breaking down of organic 

substances immediately following the application of the infusion would 

doubtless account for the better germination and early growth in that 
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soil. At harvest there was little difference between crops in other 

pots, certain of which had been given an infusion after steaming. 

The effect of the infusion on the growth of the wheat and millet on 

the sterilized soil was most peculiar. As has been stated, the result 

of the inoculation was to improve the early growth of the crop; and this 

was marked, as may be seen from Fig. 72, which shows wheat plants 

44 days after they were planted in Soil No. 5. Fig. 73, which shows 

the same plants four weeks later, gives evidence of even better relative 

growth on the soil to which the infusion was added. As growth pro- 

ceeded the difference became less marked. In Fig. 74, which shows 

pots duplicating those represented by the two preceding figures, the 

plants on the sterilized soil that was not inoculated have caught up 

with those on the inoculated soil. This photograph was taken about 

four months after planting. Fig. 75 represents the plants some two 

months later at which time the effect of the inoculation had been to 

decrease very noticeably the growth of the plants. Fig. 76 is repro- 

duced from a photograph of a crop of millet following the wheat on 

these same pots without any further treatment having been given 

the soil. The millet was planted a few days after the wheat was 

removed, and was photographed 110 days after the seed had been 

planted. The soil in these pots was sterilized December 1, 1908, and 

this photograph was taken October 4, 1909. The effect in the ten 

months was most striking. 

A similar experiment with Soil No. 2, which was not continued to 

include the second crop, did not give such pronounced differences 

during the growth of the first crop and possibly would have shown 

correspondingly smaller differences in the second crop. The yields 

on these soils were as follows: 

TaBLe XI. 

| 
Wheat, | Millet, 
dry green 

Pot. Soil. Treatment. matter, | weight, 
gms. gms. 

57-58 PMO PCRUUZEC zt atapier el Rane ae ete ences GE's |Oo rete 
61-62 2 | Sterilized +infusion of unsterilized soil... AG. at | erres 
35-36 Sie cet nein 77 2a Para Oh So Pal Oa en ee 12.1 20.5 
53-54 5 | Sterilized +infusion of unsterilized soil... nig i) 350 
31-32 CMM MRCATCH % iss iota Mauser cha cceal cle rio.deeer al 8.8 33i03 
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The cause of the great difference in yield on the inoculated and the 

uninoculated sterilized soils is not indicated by anything in the analyses 

made six weeks after the first infusion was added, unless it is the more 

rapid decrease in the soluble matter which occurs in the inoculated 
soil. No later analyses have been made, but probably will be when the 

wheat following the millet is removed. 

It has been suggested by Russell and Hutchinson (‘) that, as ammo- 

nification takes place very rapidly in partially sterilized soils, while 

it proceeds much more slowly in normal ones, and as nitrogen never 

accumulates in salts of ammonium as it does in nitrates, a limiting 

factor in soil productiveness is quite commonly to be found in the 

power of ammonification which a soil may possess. The argument 

is advanced that during the process of partial sterilization the organ- 

isms which destroy the ammonifying bacteria and thus limit their 

product are themselves destroyed and that the plants utilize the ammo- 

nia, which is shown to be produced in very much larger quantities 

in these partially sterilized soils. In support of this the fact is cited 

that an infusion of unsterilized soil added to a partially sterilized one 

serves to: decrease its productiveness. From this it is concluded that the 

reintroduction into the soil of the organisms injurious to ammonifying 
bacteria decreases plant growth by limiting the production of ammonia. 

While our experiments indicate that plants growing on the steamed 

soils use ammonia, they do not give evidence that the decreased crop 
production occasioned by the infusion of unsterilized soil was due 

to lack of ammonia. By reference to Table X it will be seen that 

the steamed soil planted to wheat and treated with the infusion of 

unsterilized soil contained more water-soluble ammonia and more 

total ammonia than did the soil not receiving the infusion. At the 

time these analyses were made, the crop on the infusion-treated soil 

had already fallen behind the other in growth, as may be seen by 

reference to Table IX. It would seem, therefore, that in the case 

of this soil under the conditions of sterilization, etc., to which it was 

subjected, the depressing effect of the inoculation on plant growth 

was not due to lack of nitrogen either in the form of ammonia or nitrates. 

We mention this not because it has a direct bearing on the conclusions 

reached by the investigators referred to, as they were working with soil 

treated in a very different manner, but because it shows that, under 

some conditions at least, the effect of an infusion of unsterilized soil 

depresses plant growth in some way other than by limiting the supply 

of water-soluble ammonia. 

Jour. Agr. Sci., Vol. 3, pp. 118-121. 
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Growth of wheat plants on steamed soils when planted four months after 

steaming. 

Baskets containing steamed and unsteamed soils that had stood in 

the greenhouse for four months after steaming without having been seeded 

but having been kept at optimum moisture content during that time, 

were planted to wheat. This was done to see whether the decrease in 

soluble matter that has been shown to take place on standing would affect 

the germination and growth of plants. 

Fic. 78—Millet following wheat on soils shown in Fig. 2. Showing change in relative 

productiveness of soils six months after the former photograph was taken 

Vessel 53—Soil No. 1 untreated 
Vessel 57—Soil No. 2 untreated 
Vessel 61—Soil No, 1 steamed 

Vessel 63—Soil No. 2 steamed 

Wheat seed was planted on February 26, there being about, but 

owing to a mistake not exactly, 50 seeds in each basket. The following 

is the record of germination: 
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TABLE, ST: 

: Number of seeds germinated on each date 
Basket | Soil 
No. No. Treatment 

| Mar. Mar. Mar. Mar. Mar. 
| 3 4 5 6 10 

53. | I Unsteamedtiet te 22 0504 Ge ees 7 26 34 34 43 

57 | 2 Umnsteamled tence ches eter 23 30 277 37 43 

61 I Steamedias Meas) aicete Sere eee 7 5 a) 20 20 23 

63 2 Steamed! a. 004. Aslie/ sages r5| 21 24 24 25 

It will be seen from these records that germination was much poorer 

in the steamed soil. 

From the first the growth was poorest in the steamed Soil No. 1, both 

of the unsteamed soils producing a better growth, while steamed Soil 

No. 2 grew a better crop than either of the unsteamed soils. Fig. 77 

shows a photograph of these baskets on April 5, about five weeks after 

they were planted, in which they maintain this relation. This is the same 

relative growth as that produced at this stage on these soils when planted 

immediately after steaming. At harvest the same order of growth ob- 

tained, which is contrary to the results given by the same soils when 

planted immediately after steaming. However, owing to the lateness 

of planting the crops were ripe in less than five months, which probably 

accounts for the failure of Soil No. 1 more fully to recover from the in- 

jurious effects of steaming. After the wheat was harvested millet was 

planted without any further treatment of the soils, and Fig. 78 shows 

that steamed Soil No. 1 had produced by August 24 a better crop than 

steamed Soil No. 2. It seems, therefore, merely a question of time 

until this relation asserts itself after steaming. 

It will be noted that at the end of nine months the changes had not 

taken place in these soils that had already occurred at the end of seven 

months in the same soils when they were planted immediately after 

steaming. This indicates that the growth of plants in soil serves to 

hasten the recovery from the injurious effects of steaming. 

SUMMARY. 

Among the results obtained by the experiments described in this paper 

those that have not been brought to light by other experimenters are as 

follows: 

1. Steaming the soil at two atmospheres pressure for two hours or 

four hours reduces the nitrates of the soil to nitrites and to ammonia, but 

most of the ammonia is formed from organic nitrogen. 
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2. On standing for various periods up to three months, without plants 

growing on them, the steamed soils steadily decreased in their content 

of soluble matter, including ammonia and nitrogenous organic matter. 

3. Ammonification as well as nitrification (the latter mentioned by 

Deherain and DeMoussy) were practically non-existent during the three 

months following steaming. 

4. The time required for the soils to recover from the injurious effects 

of steaming, as shown by the better growth on the steamed than on the 

unsteamed soils, was with one exception in the order of their relative 

productiveness. 

5. Wheat seedlings grown in the aqueous extract of the freshly steamed 

soil grow less well than those in the extract of the unsteamed soil, but 

when the extracts were diluted the better growth was made by the seed- 

lings in the extract of the steamed soil. The results indicate the pro- 

duction of injurious substances during the steaming process. 

6. Steamed soil on which wheat was grown for three months con- 

tained decidedly more soluble matter at the end of that time than did 

that portion of the soil on which no plants were grown, but which stood 

for the same length of time under similar conditions. 

7. The growth of wheat plants on the steamed soil served to hasten 

its recovery from the injurious effects of steaming. 

8. The effect of adding an infusion of unsterilized soil to the same 

soil steamed was to increase greatly the germination of seeds and the 

early growth of the plants, but to retard later growth, so that the second 

crop was very much smaller on the steamed soil to which the infusion 

had been added than on the steamed soil not so treated. 

g. Another effect of the infusion was to hasten the disappearance of 

total water-soluble matter, but it did not increase nitrification nor did 

it apparently increase ammonification, at least when plants were not 

growing on the soil. 
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PEACH LEAF CURL. 

Next to the apple, the peach is the fruit of the greatest commercial 

importance in the State of New York. It is grown most successfully 

near large bodies of water, such as the Great Lake Regions of Western 

New York. It is also extensively grown in some parts of the Hudson 

River Valley. It is very susceptible to injury induced by extremes of 
temperature, and is therefore especially favored by the tempering 

influences of bodies of water. In some seasons, however, in these locali- 

ties weather conditions are such as to favor the development of fungous 

diseases, not the least destructive of which is the Leaf Curl. 

The natural host plant for the fungus causing this disease is not 

certainly known. Certain it is, however, that at present the peach is 

everywhere the plant most commonly attacked. According to Pierce 

(oo) this malady ‘‘is confined almost wholly to the peach or its 

derivatives, as the nectarine and peach-almond.”’ He further states that 

the disease has been noted on plum and almond but says this is rare. 

THE DISEASE 

Origin, history and geographical distributionmAs Duggar (’o9) has 

pointed out, “‘ Attempts to determine the country which might be 

regarded as the original home of this fungus have proved wholly futile. 

Leaf Curl is now a more or less common disease in nearly all peach- 

growing regions of the world. In North America it is known through- 

out the country, at least east and west, and from northern Canada to 

the Gulf of Mexico; while in South America it has also been reported 

from several peach-growing districts. In Europe it has long been com- 

mon, having been reported in England as early as 1821, and it is dis- 

astrous in many sections of China and Japan. This disease occurs also 

in southern Africa, and from the Sahara northward in Algeria. Accord- 

ing to reports it prevailed in Australia even in 1856, and it has proved 

most pernicious to peach-growing interests in New Zealand. In general, 

therefore, this disease is known wherever peach-growing is practiced. 

In the United States the general regions in which the more serious and 

constant injuries have been felt are apparently two, viz., the region of 

the Great Lakes and the Pacific Slope region, the latter including also 

districts in central and northern California.”’ 

‘oo. Pierce, N. B., Peach Leaf Curl; Its Nature and Treatment, U. S. D. A. 
Div. Veg. Phys. and Path., Bul. 20:18, 1goo. 

‘og. Duggar, B. M., Fungous Diseases of Plants, Ginn & Co, N. Y., 1909:176 
and 177. 

= 
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Pierce (’oo) collected a great amount of data on the geographical 

distribution of this disease. This is set forth in detail in the bulletin 

as indicated at the bottom of this page. Like many other fungous 

diseases it is of an epidemic nature, appearing with severity in any 

locality more or less regularly every four or five years. The epidemic 

periods of this disease in New York since 1893 appear from the records 

(Duggar ’og, Orton ’03, ’04, ’08, ’09) to have been 1893, 1897-8, 1902-3, 

1907-8. The direct correlation of these epidemics with certain weather 
conditions will be brought out later. 

Econonuc importance.—The character of the injury from this disease 

is such as to render very difficult if not impossible an accurate estimate 

of the losses resulting from its ravages. In attempting to determine 

accurately such losses we are confronted with a number of difficulties. 

It cannot be computed from the evident effects during the season in 

which the attack occurs, since a severe attack of the disease may greatly 
reduce or prevent entirely the setting of fruit buds for the following 

season. Moreover the late growth of the shoots induced by the attempt 

to replace the leaves lost by the Curl early in the season often results 

in a failure of the wood to mature. Serious winter injury is likely to 

follow with the loss of the ends of the limbs or even of the entire tree. 

Then, too, the direct effects of the disease during the season in which 

it has appeared will vary greatly with conditions. The defoliation of 

the trees which follows as a result or the dying of the curled leaves, may © 

be so complete as to cause the dropping of the fruit which has already 

set (Fig. 84). In other cases the trees may be in such good condition 

from proper cultivation, etc., as to be able to come through the attack 

with sufficient healthy foliage to hold and mature a part or all of the 

fruit crop. The effect of the disease upon the fruit crop and upon the 

vitality of the tree appears to depend not only upon the extent and 

severity of the attack but also upon the condition of the tree as deter- 
mined by its vigor, location, and the character of the succeeding winter. 

Pierce (00) made a very careful and extensive study of this phase of 

the subject and concluded that the average annual loss from Peach 

Leaf Curl in the United States could not be less than $3,000,000. The 

very general practice of spraying for this disease in most peach sections 

’oo. Pierce, N. B., Peach Leaf Curl; Its Nature and Treatment, U.' Spay oe 
Div. Veg. Phys. and Path., Bul. 20:12—-19, 1g00. 

103," 104,, 09, 09. Orton, W. A., Plant Diseases in the U.S. U.S. D. A., Year 
Book for 1902:716; Year Book for. 1903:550; Year Book for 1907 :579; Year Book 
for 1908: 535. 

’oo. Pierce, N. B., Peach Leaf Curl; Its Nature and Treatment, U.S. D. A., 
Div. Veg. Phys. and Path., Bul. 20:19—21, Igoo. 
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has perhaps materially reduced that estimate for recent years. Still 

in seasons especially favorable to the disease, as 1908 and 1909, serious 

losses have been sustained by growers who had heretofore apparently 

controlled the disease very easily. A careful study of a number of 

such failures has lead us to the conclusion that in most cases want of 

thoroughness or the application of the spray at the wrong time has 

been the difficulty. 

Varietal susceptibility —It is well known to both growers and path- 

ologists that some varieties of peaches are affected more frequently and 

more severely than others. The Elberta, for example, is so liable to 

this disease that it suffers more or less every season unless properly 

sprayed. Many of the other varieties commonly grown in this State 

suffer so little in ordinary seasons as to be regarded by growers as prac- 

tically immune. However, in seasons especially favorable to the malady 

even these varieties may curl badly. As is usually the case, these less 

susceptible varieties are not so desirable commercially as is the very 

susceptible Elberta. Because of its commercial superiority and marked 

susceptibility to the Curl, the Elberta has been responsible for the very 

general and successful practice of spraying for the Curl in our commercial 

orchards. From the reports from a large number of growers in the 

State during 1908 and 1909, the following data on varietal susceptibility 

in New York have been compiled: 

Of the growers reporting varieties most affected: 

48 give Elberta first place. 

4 “ Elberta second place. 

2 “ Early Crawford first place, and 3 others give first place 

to Crawford, but do not specify whether Early or Late 

Crawford. 

1 gives Early Crawford second or third place, and 1 gives merely 

Crawford, not specifying Early tor Late. 

4 mention Niagara as especially affeced. 

cd Late Crawford. 

z Old Mixon. 

ri Reeves Favorite. 

mentions Wager. 

7 Yellow St. John. 

—- + HAH SH HR HF NH NH WN 

ee E. River. 

" FitzGerald. 

" Champion. 

£ Stevens. 
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Of the growers reporting varieties most affected: 

I mentions Smock. 

I x St. John. 
“ I E. Emma. 

I - Mt. Rose. 

Of the growers reporting varieties least affected: 

12 give Early Crawford first place. 

6 “ Crawford (Early or Late not specified) first place. 

4 “ Late Crawford first place. 

1 gives Late Crawford second place. 

5 give Crosby first place. 

5 “ Crosby second place. 

4 mention Sinock as but slightly affected. 

3 se Niagara. 

m4 Elberta. 

2 - Chair’s Choice. 

2 ce Hill’s Chili. 

2 . Solway. 

3 a St. John. 

I mentions Stevens. 

mention Wager. 

mentions Clifton Park, Mt. Rose, White, FitzGerald, Late 

white peaches, early varieties. 

No 

Lael 

Of the growers reporting varieties not at all affected: 

3 give Early Crawford. 

t gives Yellow St. John. 

zp eV arte: 

Ue oe Mt Ose. 

It will be observed that no variety is universally reported immune. 

In fact, it'appears that with only one variety, the Elberta, is there any- 

thing like a general and uniform experience among these growers. 

Symptoms.—The symptoms of this disease are so well known to 
growers that a detailed description is hardly necessary. The abnor- 
mally swollen, thickened and distorted leaves, as shown in Figure 79, 
is a familiar sight to every grower of peaches. The disease often affects 

the shoots (Fig. 80), causing them to swell and cease growth, even 

killing them frequently. Losses from this disease by infection of buds 

in nursery stock may be quite heavy. Ten per cent were thus ruined 

in one nursery examined during the spring of 1909 (Fig. 79). The 
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Fic. 79.—Showing the ejects of the disease on the leaves and stem of budded 
nursery stock. 
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flowers and young fruit may also be affected, but as these soon drop from 

the trees this is seldom observed by the grower. The affected leaves 

not only curl and thicken but become sickly yellow in color often tinted 

with red. After a few weeks these leaves fall from the trees (Fig. 84), 

in severe cases leaving them nearly or quite denuded of foliage, and 

that at a time of year when the tree can ill afford to lose them. It 

is true that a new crop of leaves is soon produced, but this effort of 

nature to repair the loss is disastrous in that it is a heavy drain on 
the vitality of the tree. 

a b c d 

Fic. 80.—A comparison of twigs; a, healthy twig; b and c, twigs in which 
the Leaf-Curl fungus 1s wintering; d, twig killed by the fungus. 

Etiology.—This malady, lik2 most diseases of trees, is caused by a 

fungus that lives as a parasite in the affected parts. The name applied 

to this particular fungus is Exoascus deformans. This name, which at 

first appears rather formidable, is really descriptive. ‘‘ Exoascus ”’ 

refers to the fact that the spore sacs or asci of the fungus are borne free 

and uncovered over the diseased surface of the leaf (Fig. 81), while 

the last name, ‘‘ deformans,” refers to the characteristic deformity 
of the leaf produced by this particular species (Fig. 79). 

Just how this parasite enters the young leaves and shoots is not 

known. Certain it is that entrance into the host is effected very early 
, 
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in the development and opening of the bud in the spring. This is proved 
by the fact that spraying before the buds swell will prevent the disease, 

while if the application is made after the tips of the leaves show, the 

disease is seldom well controlled. 

Circumstantial evidence indicates that spores of the fungus are har- 

bored through the winter most probably on or between the bud scales. 

When the buds swell the tender leaves within are thus exposed and 

if rains come at this time the spores probably germinate, sending forth 

Sore heariiz 
ms SAC =f 

LXwaIrmalure Sore 
SAC 

iyceliutn of the furgus 
GLOWING 114 THE TMSSUE 
of (Me cay, 

Fic. 81.—Cross section of a diseased portion of a leaf, showing the fungus and 
its relation to the leaf tissue. Highly magnified. 

a germ tube which penetrates the young leaves within, thus establish- 

ing the fungus. Evidence of the presence of the parasite, even before 

the protruding leaves unfold, is often to be found in the reddish puffs 
or spots on the young leaves. 

Thin cross-sections through a diseased leaf will show an abundance 

of the root-like mycelium of the fungus. (Fig. 81.) This mycelium 
irritates the growing cells of the young leaf, causing an evident increase 

in the number and size of the cells, as well as marked changes in their 

form and structure (Fig. 82). These changes are apparently very 

favorable to the growth and development of the parasite, but are most 
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unfavorable to the host. A thickening of the leaf results. The numerous 

tiny green bodies (chloroplastids) which in the healthy leaves fill most 

of the cells and take an important part in the manufacture of food in 

the tree, are not found in the affected cells. This accounts largely for 

the yellowish color of the diseased parts. 

The ramifying mycelium finally pushes up (Fig. 81) between the 

epidermal cells and grows out under the thin transparent cuticle or 

protective coat of the upper surface of the leaf. This subcuticular my- 

celium branches and spreads in all directions. From this mycelium the 

HEALTHY DISEASEO 

LL ALD Pee mis 
cfs fed | Spot EEE LTS YO 
chloroplaslids Je ee gees a LY x v chloroplastids 

det eS.) s ek ; 6iSee. destroyed 

4 i 05 Se ot elias nice 

| es 
° 

NiKG 

we Sfornales = 
C= Jower epidermis 

Fic. 82.—Cross section through a peach leaf along the line of diseased and heatthy 
tissue. Note the increase in size and number oj cells in the diseased portion and 
the marked absence of the leaj-green bodies or chloroplastids. It is the increase 
in the number and size of the long cells gust under the upper epidermis that causes 
the thickening and curling of the leaf. (Drawing with camera lucida.) 

-asci are now produced (Fig. 81). These stand up in a layer all over the 

diseased surface, pushing off the cuticle and giving the leaf a frosty white 

appearance. Ineach of these asci are produced eight globose spores. These 

frequently increase greatly in number by budding so that an ascus may 

contain many small spores instead of the eight relatively large ones. The 

upper end of the ascus now opens and the spores are dispersed. In this 

State the maturing and dispersal of these spores occurs usually during 

May. What becomes of them, how they pass the summer and following 

winter is not known or at best only surmised. Since only the first few 

leaves that develop are affected it seems that these spores play little or 

no part in spreading the disease during the spring in which they mature. 
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This phase of the life history of the fungus offers a most interesting 
problem for further investigation. 

Ecology.—The conditions favoring the development of the disease 

have been carefully studied. Pierce (’00) collected much data in regard 

to the relation of the weather to the development of the curl. Selby 
(99) also made a careful study of the same phase of this subject. Many 

growers have noticed that Curl is favored by cold, wet weather while 
the leaves are opening. Naturally this has led many to consider such 

weather conditions to be the cause of the disease. The cause, however, 

is not the ‘‘ weather’’ but the fungus. The growth of the fungus and 

infection of the host by it are favored by the conditions above stated, 

for several reasons. The low temperature and moist atmosphere incline 

to check transpiration from the leaf out of all proportion to the absorp- 

tion of water by the roots from a relatively warm soil, consequently 

the leaf tissue becomes abnormally gorged with water, causing a suc-" 

culent, watery growth less able to resist the attack of the fungus. It is 

true also that the same conditions which render the host most sus- 

ceptible are most favorable to growth of the fungus causing the disease. 

In fact, any condition favoring a superabundance of moisture is, in 

general, most favorable to the spread and growth of this as well as most 

fungi. For this reason peach orchards situated near large bodies of water 

are more likely to be severely attacked by Curl. The direction of pre- 

vailing winds also has an influence. When blowing from dry regions 

they bring much less moisture than when coming over a large lake or 

ocean. Professor Pierce believes that heavy dews have little or no effect 

in inducing Curl. They do not weaken the vitality of the leaf, since they 

occur at night while transpiration is normally low and the stomates 

almost closed. He also asserts that something more than dew is neces- 

sary to cause germination of the spores of Exoascus deformans. 

CONTROL OF THE DISEASE 

No one would suspect from what we actually know of the life history 

of this fungus that spraying during the dormant period would be suc- 

cessful in preventing the disease. Perhaps we would still be ignorant 

on this point if the California growers had not long ago noticed that 

Curl was almost entirely controlled on trees sprayed with lime-sulfur 

‘oo. Pierce, N. B., Peach Leaf Curl; Its Nature and Treatment, U. S. D. A., 
Div. Veg. Phys. and Path., Bul. 20:22—30, 1goo. 

‘99. Selby, A. D., Variations in the Amount of Leaf Curl of the Peach (Exoascus 
dejormans) in the Light of Weather Conditions, Proc. Soc. Prom. Agr. Sci., Ann, 
Meeting 20:98—1o4, 1899. 
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in winter for San José Scale. Just where and how the spores are carried 

over is, as pointed out before, an unsettled question. It seems probable 

that they are lodged on the twigs or bud scales. Farrand (’o4) found 

that Curl was prevented on trees sprayed with copper sulfate and 

drenched with water an hour later to wash off the spray. From this 

and from the fact that spray- 

ing at almost any time during 

the dormant period seems ef- 

fective, it would seem that the 

spores are at once killed by 

the fungicide. The early stu- 

dents of this disease were skep- 

tical concerning the possibility 

of controlling it by spraying. 

This conclusion was drawn 

from the opinion generally held 

at that time that the disease 

was carried over by perennial 

mycelium in the twigs. For 

this reason it was advised by 

many to cut back diseased 

shoots, and even the removal 

of diseased leaves was pro- 

posed by some. These meas- 

ures were found to have very 

little or no effect in controlling 

the disease, and it has since 

been learned that the conclu- 

sion that the parasite wintered 

in diseased twigs to any ex- 

tent was erroneous, since the 

A branch from a tree sprayed early percentage of Curl carried over 
with bordeaux mixture. : ; é , 

by mycelium in the twigs is 

extremely small. A very complete account of this and of the develop- 

ment of the present methods of treatment is given by Pierce (00). Accord- 

ing to his statement the practice of spraying for Curl during the dor- 

mant period dates to observations made in California on the effect of 

lime-sulfur solution as used for San José:scale. This preparation, so the 

Fre: 83. 

’o4. Farrand, T. A., Mich. Report of South Haven Sub-station for 1903) 
Special Bul. 27:17. 

oo. Pierce, N. B., U. S. D.A, Div. Veg. Phys. and Path., Bul. 20:46-65- 
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story goes, had first been used in Australia as a sheep dip for scab. 

Soon after the outbreak of San José scale in California, certain persons 

were induced to use lime-sulfur for its control on peach trees; and as 

early as 1883 or 1885 it was in general use for this purpose in certain 

sections. It was soon noticed that trees treated in this way did not 

suffer from Curl; and from this 

developed the practice of spray- 

ing early in the spring before 

the leaf buds open. Since that 

time it has been repeatedly de- 

monstrated that a single early 

application of either lime-sulfur 

solution, bordeaux or copper 

sulfate will satisfactorily con- 

trol the disease. (Figs. 83 
and 84.) 

The iwmportant factors in the 

control of this disease seem 

to be (1) time of application, 

(2) thoroughness, and (3) the 

fungicide used. This statement 

represents also, we believe, the 

order of importance of these 

three factors. 

(1). Time of application.— 

This is to be determined pri- 
marily by the condition of the 

buds, although in some cases 

the character of the weather is 

also to be considered. In gen- 

eral it is desirable to spray 

before the buds “start” or 

swell in the spring. Evidently 

any time within a month prior to swelling of the buds is satisfactory. If 
for any reason spraying has been delayed until buds have begun to swell, 
then the application to be effective must be applied before any protracted 
period of cold rain ensues. There appears to be no doubt that many fail- 
ures reported the past two seasons were due to late spraying following 
instead of preceding a rainy period. Spray before rain periods, not after. 

(2). Thoroughness is a relative term. Every man who sprays is 

thorough, or thinks he is, or at least tries to be, yet a thorough job 

Fic. 84.—A branch from a tree sprayed late 
with bordeaux mixture. 
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cannot be done by spraying with the wind from one side of the tree. 

It may be impossible to spray from both sides of the tree for one reason 

or another. One should not then expect perfect results or at least 

not blame the fungicide used. It is possible to spray a tree until the 

solution runs down the trunk and yet not do thorough work. The 

tips of the branches may not have been touched or those buds on the 

opposite side of the tree from which the spray was applied may have 

received little or no coating, even though a stream of the spray mixture 

ran down the twig on the side toward the nozzle. High pressure is 

an important factor in thoroughness. The only immediate test of thor- 

ough work ts to find no buds on the trees that are not entirely covered with 

an evenly distributed coat of the spray mixture. 

(3). The fungicide used and the strength of it are of relatively little 

importance. Repeated experiments have shown that bordeaux mixture 

5—5-50 to 3-4-50 will control Peach Leaf Curl (Fig. 83). Lime= 

sulfur, home-boiled, or commercial concentrate of almost any brand, 

will do the work. The senior author showed last year that a commercial 

concentrate (Niagara Brand, heavy grade) testing about 32° Baume, 

diluted as much as 1~20, was fairly effective in controlling Curl. Duggar 

(99) tells of the complete control of this disease by the use of lime 

alone (plain white wash) applied during January and February. Farrand 

(04) shows that 2 pounds of copper-sulfate alone in 50 gallons of water 

is also entirely effective for Peach Leaf Curl. Since San José scale is 

now very generally distributed and lime-sulfur therefore commonly 

used as a winter spray, it is evident that lime-sulfur will be the com- 

monly used specific for Leaf Curl in most of the orchards of the State. 

In any case failure to control the disease should be laid to the fungi- 

cide only as a last resort. It is seldom the controlling factor in such 

failures. 

Reports of growers on the control of this disease.—Thinking that a. 

brief summary of the experiences of growers in this State in combatting — 

the Leaf Curl might be of interest, circular letters were sent out asking 

for reports on their work with this disease during both 1908 and rgo9. 

A total of 71 reported for 1908 and 14 for 1909. 

‘99. Duggar, B. M., Peach Leaf Curl, N. Y. (Cornell) Sta. Bul. 164: 381— 
382. 

’o4. Farrand, T. A., Report South Haven Sub-station for 1903, Mich. Sta. 
Spec. Bul. 27:17-18. 
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The following tables compiled from these reports are interesting: 

Time of application 

TABLE I.—ReESuLTS REPORTED BY GROWERS ON TIME OF APPLICATION 

For 1908 

Condition of buds Complete| Good Fair Poor Heirs 
when sprayed control results results results 

geet levee tehaivh: aut eqen decors ce 5 II I 

PANE est etc aid od eeo lia os eee 2 6 3 I 

PEST ae a e = mm I ‘ 

PH ASEATEOO oe 6s 318 ORs he BY Bic he I 

Dates of application 

MiertiGle ta, Pats a chs aetlses a 4 oa is I 

‘TGR Es: oa a oe 4 9 3 I 

Pr TS May Tish aoc 6 sh5. okie I I | 

For 1909 

Condition of buds 

(Tare 2 1 ey a re 2 2 I I 

PAE orale oe chsh a sashes, 2 I 

EE I 

It will be observed from the above table that of the 17 in 1908 report- 

ing the application while buds were dormant none had poor results, 

while among those reporting application after buds began to swell 

there were some poor results. That these failures may not have been 

due to the late application is possible, since in 1909, of the few report- 

ing in regard to time of application, at least two had poor results from 

spraying during the dormant period. The evidence of the growers 

therefore, based upon their experience, is in favor of early spraying 

while the buds are still dormant. 

10 
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Fungicides used 

TABLE II].—ReESULTS REPORTED BY GROWERS ON SprAY MiIxTuRES USED 

For 1908 

Number | | s 

Spray ued fRPOrtIng Goad | aie | Poor | Raitare | SHR 
control % 

IBarcdeausc. sent e e seoe | 6 MG] 6 5 2 84.7 

Lime-sulfur mixtures... 6 13 I I 95-2 

Copper Sulfate....... ; 2 I a 

Scmlecwde 1—rr wi. see « I 

INotsprayeuisedr acini ce 

worth of peaches and never sprayed. 

5 Teport severe injury from curl, 1 less than in 1907, 
and one reported that he had better fruit than 
neighbors who sprayed. Another has raised $10,000 

For 1909 

Number 

Spray used [Evimpletel results | Pat ] Poor | Failure | “iis 
control | % 

BOrdedusx cea eee ee 2 Sab] I I cae 

Lime-sulfur mixtures... 3 4 I 80 

SPECIAL Form oF BorRDEAUX AND LIME-SuLFuR USED ’08 AND '09g 

Rex lime-sulfur....... 
2 ] 

Niagara lime-sulfur.... 
| 

Grasselli lime-sulfur.... 

Lime-sulfur-salt 

| I 

Home-boiled?.. 25.02... 

Lime-sulfur, kind not 
specihediiaa iit aes 

Prepared bordeaux.... 

| 

* Successful includes those reporting complete control, good and fair results. 

The bordeaux varied from 3—5-50 up to 6-10-50: good results usually 

reported for all concentrations. 

From the above summaries it is evident that the spray mixtures 

used were about equally effective and the failures recorded must be 
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attributed to some other factor. This again emphasizes the fact that 

in spraying for Leaf Curl the character of the fungicide is too often 

over-emphasized. It is the least important of all the factors involved 

in the successful control of this disease. 

TABLE II1I].—RESULTS OF SPRAYING, REGARDLESS OF METHODS OR MATERIAL USED 

For 1908 

Total | Good Got % % 
re- or Com- | com- % good poor 

ports | com- plete | Fair | Poor | Failure| plete com- | com- | or 
in- | plete | control or plete | plete fail- 

cluded | results | | good or fair} ure 

Te | 55 12 7 6 3 78.5 16.9 8753 12-30 

For 1909 

cs CE eT ae eee ea al Paes Pe ae RN 
14 II ene | 2, I | bn | ea Soll |e toe 

Summary for 1908 and 1909 

85 65 tal eet | 8 4 77.6 | 20 | Cee Ba 

Out of a total of 71 reports received in 1908, 55 (78%) report good 

results from spraying, regardless of methods or material used. Twelve 

of these (16%) report complete control, and 7 fairly good. This gives 

a total of 87% of the reports ranging from good to fair, while only 9 

(12%) reported poor results. Three of these stated that no benefit 

whatever had been derived from the treatment. 

For 1909 a small number of reports were received: 11 report good 

results (including 5 getting complete control), 2 poor results, and 1 no 

success. 

From the above summaries of the reports of growers themselves 

during two severe Leaf-Curl seasons, it is safe to say that spraying 
for Peach Leaf Curl is a successful orchard practice among the peach 

growers of this State. Of all the factors involved, the man who does 
the spraying is the most important, and to him is to be properly laid, 

in most cases, such failures as result. No peach grower who grows 

varieties susceptible to Curl can afford to neglect to spray. 

It has also been clearly demonstrated that the application to be 
effective must be given early, before the buds are too far advanced. 

There is much discussion at present as to which is the most effective 

spray to use. Bordeaux mixture and lime-sulfur solution have both 
been used successfully. 
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Experiments with lime-sulfur for control of the Curl (’o9).—During 

the spring of 1909 some experiments were conducted with a view of 

obtaining some data relative to the comparative value of bordeaux 

and lime-sulfur and what dilution of the latter can be most profitably 

used. The work was conducted by the senior author in the orchard 

of Mr. L. B. Frear of Ithaca, who placed his orchards and spraying 

apparatus at our disposal, provided room for a field laboratory and 

helped in many ways to conduct the investigation of this as well as 

other diseases of orchard fruits. The lime-sulfur solution used was 

the Niagara Brand, heavy grade, some that Mr. Frear had purchased 

early in the season. 

The bordeaux was made according to the 3-3-50 formula. The 

experiments were conducted in two of Mr. Frear’s orchards, situated 

three miles apart; one near Ithaca, N. Y., the other near Jacksonville, 

N. Y. The applications were made April 5th to 12th. A strong wind 

was blowing in every case, which made it impossible to thoroughly coat 

all sides of the twigs as should have been done to insure perfect eradi- 

cation. From June 19th to 21st, the leaves on several limbs from each 

of a number of trees, receiving the different treatments, were counted 

to determine the percentage of Curl. The branches for counting were 

chosen at random. In order to avoid any possible selection, each branch 

was chosen with eyes closed. In the large numbers thus chosen, the 

estimate should conform very well to the law of averages. The results 

are recorded in the following tables. The east side of the Jacksonville 

orchard was sprayed April gth with the lime-sulfur, diluted 1-9. A 

check row was left unsprayed. No bordeaux was used in this orchard. 

The table shows the lime-sulfur to have controlled the Curl almost 

entirely. Figures 85 and 86 are photographs of sprayed and unsprayed 

trees growing side by side on these plats. 

RESULTS OF SPRAYING FOR PeacH LEAF CURL IN THE JACKSONVILLE 
ORCHARD 

TaBLeE No. I 

East side sprayed April 9, 1909 

Number | Number | Number | Number | Number % 
Treatment trees limbs leaves leaves leaves leaves 

included | selected | counted | curled | healthy | curled 

Not,sprayeéd wi... 2.0.45 4 14 I120 660 460 58.9 

Sprayed lime-sulfur 1-9 6 22 1933 18 IgI5 9 

’o9. Wallace, E., Peach Leaf Curl and Its Control, Niagara Sprayer Co. Fel- 
lowship, First Report 6-8, Oct. 19, 1909. 
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Fic. 86.—Sprayed with lime-sulfur. 
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The western side of the same orchard sprayed April 12, 1909 (see 

table No. 2 below) shows that the results here were not quite so striking. 

Although well controlled, there was a small percentage of Curl. 

TABLE No. 2 

West side of Jacksonville orchard, sprayed April 12, 1909 

Number | Number | Number | Number | Number % 
Treatment trees limbs leaves | leaves leaves leaves 

included | selected | counted | curled | healthy | curled 

Not sprayed 5: 207 oo. 4 I5 1699 584 IIIs 34-3 

Sprayed with lime-sul-| 
PATH? 3 OSs he te | 4 26 2574 106 2468 AoE 

Sprayed with lime-sul- 
Prat epee LG: ea 2 ae ee 5 22 1987 46 194! 28 

Sprayed ‘with lime-sul- 
HUT SE —20 ns cee ee 5 30 3292 204 3088 (opens 

In the Ithaca orchard the experimental plats consisted of about 200 

trees. One row was sprayed with lime-sulfur 1-9, leaving five trees 

unsprayed as a check. The second and third rows were sprayed with 

lime-sulfur 1-15; and the fourth, fifth and sixth rows, with bordeaux 

3-3-50, leaving four check trees. Table No. 3 gives the results. 

TABLE No. 3 

Showing results of spraying for Peach Leaf Curl in the Ithaca orchard. Sprayed 
April 7, 1909. Results taken June 19, 1909 

Number | Number |Number |Number | Number] Total 
Treatment trees |branches| leaves leaves leaves % 

counted | counted | counted neon diseased | diseased 

Not sprayed sists 22 a) Ast 28 2227 1307 920 ALS 

Sprayed lime sulfur 1-9 4 Dy 3568 3258 213 5.9 

Sprayed lime-sulfur t- 
Tt eshe S Sea R AAI ons fon a ie | 4 35 5102 4829 Bl fe. 53 

| 
Sprayed bordeaux 3-3-| 

(oy Serle ho SIROE OND 0. So 2 37 5113 4687 427 8.3 Un 

Several points should be noticed especially in connection with these 

tables. First, according to table No. 3, the lime-sulfur 1-15 certainly 

controlled the Leaf Curl as well as the 1-9, which has usually been 

recommended for the Curl. Unless it is necessary to combat scale this 
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greatly reduces the cost of material. Even the 1-20 (table No. 2) 
compared fairly well with the stronger solution. . Table No. 3 shows 
some advantage in favor of the lime-sulfur treatment as compared 

with bordeaux, the total percentage of diseased leaves being reduced 

from 41.3 to 5.3 by the lime-sulfur diluted 1-15, and to 8.3 on the bor- 
deaux plat. The difference was great enough to be noticeable without 

counting. The application was made the same day and impartially. 

During the present season many growers have used the lime-sulfur 

for Peach Leaf Curl with almost perfect results. Some unfavorable 

reports must be expected from any treatment. In such cases, however, 

there must be something wrong in the method or time of application. 

It has been demonstrated beyond doubt that proper spraying will 

satisfactorily control the disease. A strong point in favor of lime-sulfur 

as compared with bordeaux mixture is its value as an insecticide. Of 

course no sane man who has to combat San José scale would go to the 

extra expense of an application of bordeaux for Curl. Yet, even where 

Seale is not known to be present, the use of lime-sulfur for Curl acts as an 

insurance against it, and may prevent the latter from gaining a foothold 

unnoticed in some part of the orchard. We have found San josé scale 

in several orchards where the owners were not aware of its presence’ 

In many cases this pest becomes well established in and distributed 
throughout an orchard before being detected. Spraying with lime- 

sulfur for Curl may in many cases prevent much loss from the scale also. 

In our experiments only the commercial lime-sulfur solution was 

used. There are in use at present several distinctly different kinds 

of lime-sulfur preparations: First, the home-boiled dilute solution, 

prepared in dilute form for immediate application as used for San José 

scale. Second, the self-boiled mixture as prepared by W. M. Scott 

(10) of Washington, D. C., used especially as a summer spray to control 

Brown Rot of the peach and other fungous diseases. This is prepared 

without artificial heat for boiling, depending for its fungicidal prop- 

erties on the sulfur in mechanical suspension. Third, the home-boiled 

concentrated solution as prepared by Cordley (’00) of Oregon, Stewart 

('o9) of Pennsylvania, and Parrott and Van Slyke of Geneva (’o9). 
This is very similar in nature and composition to the factory boiled 

preparation and can be prepared as a stock solution to be diluted and 

‘ro. Scott, W. M., & Ayres, T W., The Control of Peach Brown Rot and 
Scab, U. S. D. A., Bu. Pl. Ind. Bul. 174:15-16. 

‘oo. Cordley, A. B., Rural New Yorker, March, 1909:202. 
’oo. Stewart, J. P., Penn. State College, Bul. 92:12—14. 
‘og... Parrott, P. J., Van Slyke, L. Lj N: Y. Geneva Bul. 319 & 320: tai 

(Pop. Ed.) 
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used throughout the season. Fourth, the commercial concentrated 

lime-sulfur solutions boiled under factory conditions. In all except 

the self-boiled mixture, lime and sulfur are boiled together, the calcium 

combining chemically with the sulfur in various proportions to form 

a soluble product. The dilution of a concentrated preparation for a 

certain purpose must be governed by the density of the solution used. 

This can most readily be obtained by the use of a Baume or a specific 

gravity hydrometer. For example, we used with good success Niagara 

lime-sulfur solution which tested about 32° Baume, 1.285 specific 

gravity, diluted 1-15. A grower may wish to know how he can dilute a 

a home-boiled solution equivalent to this. Reference to table 4 below will 

help to solve such problems. In the case cited above the specific gravity 

of the diluted solution was about 1.019, or between 2° and 3° on the 

Baume scale. It is probable, therefore, that a home-boiled concentrated 

solution prepared according to Cordley and Stewart diluted to this den- 

sity would have approximately the same fungicidal value as the com- 

mercial solution which we used diluted 1-15. 

TABLE No. 4 

Giving Dilutions to Various Concentrates 

Degrees No. times diluted No. times diluted 
Baume for if 

concentrate Leaf Curl only Scale is present* 

iit OATEE Rt acne EARS Pee ts Ried SNPS ot Ovo 1-164 I-9 
CWI Mes atin Ree yee ENN haus AUcd ee Eran Ol ce ii 1-84 
BTR Ader fo Psles Worchaye ens ere nas ee cache wen eee I-154 1-8 
BON a OG SOR SL AIa GIO Cob pio. p oo eos I-15 1-72 
GE ye hee ee Ot OliBinn oe at ce lo I—-144 1-74 
SOV ior a ee vy alearie-g aol aleyrs Shao iBaove. 5 EME I-14 ty 
CHOTA TE CLAN RANE Reno tc on eee ns ler a tiag a tear I-134 1-63 
PHONE ch POPE RT Oe OM CLS oO OS I=—13 I-64 
DI Tiee Mtn AM MSE chs Ws oj ete seed aon MR Romer pam i124 1-6 
ADS beh ooe 206076 CORO Dw Od ob ols 6 ¢ ee I—5¢ 
DUIS olin. Bathe Gie,.0 oo OLE O/Ge aun oy 0 Onno de To—=A1 1 I-54 

* Dilutions for scale after Van Slyke, L. L. and Parrott, P. J., N. Y. Geneva 
Bul., 319 & 320:10, Pop. Ed. 

Formulae and directions for preparing lime-sulfur solutions, bordeaux 

mixture, etc., for control of Peach Leaf Curl. 

I. Home-boiled dilute solution.—This is the common home-boiled 

lime-sulfur 15-20-50 formula, which has been much used by growers 

for the control of San José scale. As applied for scale it is effective 

against Peach Leaf Curl. 
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II. Home-boiled concentrated solutions of lime-sulfur.—Professor A. B. 

Cordley of Oregon was the first man to devise a home-boiled concentrate. 

His directions for preparing this solution, given in “ Better Fruit” 

for April, 1909, p. 33, are as follows: 

Bethe DESb. Nel ye OPO ee arnt sete neice le eo ag ts 110 lbs. 

Dime rbest pradexunslaked scrwse a pre t essen. yen: 60 os 

Water suficietit to, maker tes Seats oe a6 bce sees es 60 gals. 

Slake the lime, mix the sulfur into a thin paste with a little water, add 

enough water to make 60 gallons, bring to a boil and boil for one hour. 

The sediment is then allowed to settle, after which the clear, dark 

amber-colored liquid is drawn off and may be stored in casks for future 

use. This, according to Cordley, should test from 26° to 32° Baume. 

It should accordingly be diluted from about 1-11 to 1-15 for Peach 

Leaf Curl, according to table 4. 
The directions for the preparation of home-boiled concentrated 

solution as given by Van Slyke and Parrott (’o9) are quoted below: 

‘For making the concentrated mixture the steps arc the same as 

in making the usual boiled wash, but 60 Ibs. of lime and 125 lbs. of 

sulfur are used for 50 gallons of solution. Slake the lime, make a thin 

paste, and add the sulfur. Flowers of sulfur or light or heavy sulfur 

flour may be used. The lime should be fresh lump lime, free from dirt 

and grit, containing 90% or more of calcium oxid and less than 5% 

of magnesium oxid. Stir thoroughly during the hour of cooking to break 

up the lumps of sulfur. Enough water should be added at the start 

so that evaporation will not leave the quantity less than 50 gallons 

when the cooking is ended. If kettles are used, ro to 15 gallons additional 

will be needed, while with steam none may be required. The kettles 

should be considerably larger than the amount of wash to be made 

to prevent loss of material by boiling over. The clear liquid should 

be drawn off into tight containers if to be kept any considerable time; 

and stored where there is no danger of temperatures much below 

freezing.” 

III. Commercial concentrated solution.—There are a large number of 

proprietary brands of these concentrates now on the market and used 
by growers in this State. Most of these are clear, amber-colored solu- 

tions, though at least one company puts out a so-called “‘ heavy grade ”’ 

containing sediment. These concentrates should test about 32 “Baume. 
In testing solutions containing sediment the reading should be taken 

’o9. Van Slyke, L. L. & Parrott, P. J, N. Y. Geneva Bul. 319 & 320: 12. 
(Pop. Ed.) 
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only in the clear solution above the sediment after thorough settling 
or filtering. It is very probable that any of these commercial solutions 

testing 32° Baume will entirely control Peach Leaf Curl at dilutions 

of 1-9 to 1-15 or even weaker. For data in regard to the chemical 

composition and relative value of different brands the grower is referred 

to the recent bulletin on “‘ A Chemical Study of the Lime-Sulfur Wash ”’ 

by L. L. Van Slyke, C. C. Hedges and A. W. Bosworth of the New York 

State (Geneva) Exp. Sta., Geneva, N. Y. 

IV. Bordeaux mixture -——To prepare the mixture dissolve 4 lbs. of 

copper sulfate in about 30 gallons of water by suspending the crystals 

in a gunny sack just beneath the surface of the water, as the dissolved 

vitriol settles quickly to the bottom. Prepare the lime (4 lbs.) by 

slaking it with hot water, adding the water slowly so that the lime 

crumbles into a fine powder. When completely slaked, i.e., entirely 

powdered, add 5 or 6 gallons of cold water to make a rather thin milky 

solution. When the vitriol is all dissolved, stir it thoroughly and pour 

into it the lime milk which has been thoroughly stirred. Add enough 

water to make 50 gallons. One solution, preferably the copper sulfate 

as indicated above, should always be much diluted. Never pour together 

two strong solutions and then dilute afterwards. Never pour together the 

two solutions until ready to use. It is well to strain the mixture as it 

goes into the sprayer to take out anything that might clog the nozzle. 

Do not use tin or iron vessels in making the bordeaux. They will be 

eaten by the copper sulfate. 

When large quantities of bordeaux are to be made, prepare con- 

centrated stock solutions by dissolving the copper sulfate at the rate 

of two pounds to the gallon and slake the lime one pound to the gallon 

of water. Dilute 2 gallons of the vitriol solution in 30 or 4o gallons 

water and add 4 gallons of the lime solution. Add water to make 50 

gallons. 

V. Copper sulfate solution.—Dissolve 2 lbs. copper sulfate in 50 gallons 

of water by suspending the crystals in a gunny sack just beneath the 

surface of the water. 
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THE PRINCIPLES OF BROODING. THE IMPROVED NEW YORK 

STATE GASOLINE-HEATED COLONY-HOUSE 

BROODING SYSTEM 

The most difficult problem in successful poultry-keeping is to raise 

the chickens to renew the flock. The most expensive factor in rearing 

chickens is the labor required to handle the large number of brooders 
necessary when chickens are kept in small flocks. 

This bulletin presents to the public a method of brooding which, 

it is believed, eliminates at least three-fourths of the labor required 

to brood chickens in small outdoor kerosene-heated brooders. The 

system has been thoroughly tried for the past ten years, during which 

time it has been improved until we feel warranted in the statement 

that it is a practical, workable, economical and safe method of rear- 

ing chickens in large numbers. 

THE PRINCIPLES OF BROODING AS APPLIED TO THE GASOLINE-HEATED 

COLONY-HOUSE BROODING SYSTEM 

Many factors enter into the construction of a perfect brooding system. 

Of the many brooding devices now in use, including the one here pre- 

sented, not one can claim perfection or a monopoly of all the desirable 

features. Each system has its advantages and its disadvantages. There 

are at least 17 important features which should be found in a successful 

system of brooding. The extent to which they are furnished in the 

gasoline-heated colony-house brooding system designed and used by the 

New York State College of Agriculture, and the principles involved, 

will be discussed under separate headings as follows: 

1. Maintaining a proper temperature 

Access to a temperature of 100 degrees is essential to successful 
brooding of chickens either in large or in small flocks. The larger the 

flock the more important it is that a high temperature be maintained, 

because the greater is the danger of crowding. When the chickens 
become cold they like to go quickly to a warmer temperature than 

they could occupy with comfort or safety if compelled to remain there. 

Chickens will crowd when they become cold if sufficient heat is not 
supplied. It is but natural that they should. A chicken’s body tem- 

perature is normally about 105 to 106 degrees. It is therefore to be 

expected that a cold chicken will crowd against another chicken 105 

degrees warm instead of standing alone in a temperature of 80 to 85 

303 
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degrees. The more the chickens crowd the warmer the flock becomes, 
and the more attractive is the source of heat to the chickens on the 

outside. If a temperature of nearly 100 degrees is maintained, the 

chickens will spread out of their own accord. They can be trusted to 

remain in the temperature which is most comfortable to them, which 

also will be the temperature best suited to their needs. The first sense 

to be developed in a young chick seems to be the sense of touch, as 

manifested by the sensation of warmth, which to the chick means 

comfort. The first instinct, therefore, to be awakened in the chick 

appears to be that of location. When once it feels and sees the source 
of heat and comfort, it will almost invariably return to it. 

The importance of a proper temperature in a brooder cannot be 

overestimated. Without warmth chickens do not sleep well. They 
crowd together and are compelled to stand to avoid being trampled 

to death. A chicken cannot sleep standing. Without sleep a chicken 

does not rest. Without rest a chicken cannot grow. Sleep and rest 

are as important to a chicken as to a baby. A large part of the slow 

growth and mortality with young chickens is caused by lack of sleep, 

due to lack of warmth. 

A higher degree of heat can be maintained with a gasoline burner 

than is practicable with a kerosene burner. The even heat of the gaso- 
line vapor flame insures a constant temperature of 100 degrees over a 

small area under the heater, and a living temperature of 70 to go degrees 

under the hover at its outer area. 

2. Mazintaining pure air without drafts 

Pure air is of more importance to fowls than it is to other domestic 

animals because of the warmer temperature of the fowl’s body. This 
high body temperature is maintained by combustion of the food nutrients 
contained in the blood in the presence of pure air. Without pure air 

perfect combustion is impossible. Without perfect combustion the 

chick cannot be warmed from within the body and therefore will not 

be comfortable nor healthy even in a warm brooder. The chick is a 

quick-growing, quick-breathing animal, requiring rapid digestive and 

assimilative changes, and therefore suffers seriously and quickly when 

closely confined and compelled to breathe impure air. Leg weakness 

is almost certain to result from close confinement and heavy feeding, 
which usually are accompanied by a close and more or less vitiated 

atmosphere. 

The gasoline-heated colony-house brooding system provides for a con- 

tinuous supply of pure air from outside the house. When the air enters 
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the hover it is warm but not super-heated. The chick, therefore, is kept 

warm, not by breathing super-heated air, but by radiated heat from 

the drum. The air space within the house as well as under the hover 

is large. The house contains 270 cu. ft. of air space, or 1.3 cu. ft. per 
chicken. Moreover, the provision for constant change of air by means 

of the cloth window in the front, or the opening in the rear of the house, 

or both, as may be preferred, insures fresh air at all times. Most out- 

door brooders contain about 28 cu. ft. air space, which allows .28 cu. 

ft. of air space per chick with 100 chicks in a brooder, or .56 cu. ft. 
with 50 chicks, which necessitates rapid change of air, a condition 

hard to accomplish without draughts. 

3. Providing an opportunity to get away from the heat and to exercise in 

cool air 

It is not sufficient simply to supply heat and pure warm air in a 

brooder. It is quite as important that chickens have an opportunity 
to enjoy the invigorating effect of pure cold air. Chickens that are 

not given this opportunity are likely to become languid and weak from 

the hot-house treatment. The brooding system here described provides 

for three different areas of temperature within the house: a high tem- 

perature under the heater drum, a moderate living-room temperature 

between the drum area and the outside edge of the hover, and a cool- 

house temperature outside the hover, where the chickens have an 

abundance of room to exercise in the cool air. In favorable weather a 

fourth area is provided out of doors by a cloth fence enclosure, where 

the chickens can get to the ground early in a sheltered, sunny spot. 

4. Providing for exercise 

The chick is naturally active. It cannot continue in perfect health 

and develop a vigorous body under close confinement. A young, active 
animal kept under restraint faiis to develop naturally. Opportunity 

to scratch and run is essential even from the very first. The larger 

the floor space per chick, the easier it is to keep the brooder clean. 
The system here described provides 64 sq. ft. floor space, which is .32 
sq. ft. floor space per chick when 200 chicks are kept in a house. In 
many of the modern outdoor brooders there is about 20 sq. ft. floor 
space, equal to .2 sq. ft. floor space per chick with 100 chicks or .4 sq. 

ft. floor space with so chicks in a brooder. The larger brooder gives 

greater liberty of action to chickens than does a smaller one having 

the same number of square feet floor space per chicken. 
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5. Providing for abundance of sunlight 

Sunlight gives good cheer, adds warmth, kills the germs of disease, 

keeps the litter dry, and provides light for the chicks to hunt for food 

in the litter early in the morning and late in the afternoon. The two 

large windows in the front give about 1 sq. ft. of glass to every 10 sq. 

ft. floor area. This light is down on the floor near the chick, which 

is most desirable. 

Poultry-netting wire screen should be placed inside the windows if they 

swing outward, to prevent the chickens escaping or marauders enter- 

ing when the glass 
windows are open, as 

they should be most 
of the time. 

6. Providing room for 
the attendant to work 

inside the house 

The house described 

(Fig. 87) furnishes suf- 

ficient head room so 

that the work can 

be done inside by the 

attendant during 

stormy or severely 
cold weather. Thisisa 

great advantage when 

compared with the 

type of outdoor 

brooder in which the cover must be raised in order to feed and water 
the chicks or to clean the brooder,—a system which has the ad- 

ditional disadvantages of allowing a large volume of heat to escape 

when the cover is lifted and of permitting the chickens to fly out. 

A house of the size and style shown is convenient for doing the 

work. The entire floor space is available, accessible, and easily 
cleaned. The hover is against the rear wall, easily raised and 

fastened, or removed. It is high enough at the entrance in the 

center of the house to enable the attendant to stand erect when 

walking from front to rear and caring for the brooder, and he can 

reach to either side without inconvenience in attending to the chickens 
on the floor. 

Fic. 87.—The latest style of ‘‘A”-shaped colony 
brooder-house 
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7. To be usable the year round 

The gasoline-heated colony 
brooder-house is large enough 

to accommodate 12 to 15 fowls 
when not in use for rearing 
chickens. This enables the 
investment to be used the 
entire year, a decided advan- 

tage over any system of 

brooding which compels a 

large amount of capital to be 
idle except during the com- 

paratively short brooding 

season. 

When the house is used Fic. 88.—Side view of the ‘‘A”-shaped house 

singly for mature fowls, the equipped for a winter laying pen. D, drop- 
two-section droppings plat- pings platform; E, support to droppings 
form, hinged in the middle, platjorm; N, nests; R, roosts 

is swung from the plates and is supported at the back side by cleats 

and at the front side by a 2” x 2” stick 8’ long, with beveled ends 

to fit under the roof boards. (Figs. 88, 89). The nests are arranged 

along either side of the house, or fastened with screws underneath the 

platform. (Figs. 88, 89.) In 

order to prevent the litter 

from being scratched out of 

the house, all door and win- 

dow openings should be raised 
three inches above the floor. 

While a house of the style 
suggested is not the best for 

mature stock, since it is too 

small and not to be recom- 

mended when the building is 

to be used for adult fowls 

only, nevertheless it can be 
put to most profitable use 
during the larger part of 

Fic. 89.—Front view of the ‘‘A"-shaped house the year when not used in 
equipped for a winter laying pen. D, drop- rearing or housing the young 
pings platform; N, nests; R, roosts. stock. 
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By the use of the connecting collar shown in Fig. 90, two or more 

houses can be brought together and used for the winter-quarters of a 

flock of 35 or more fowls. When used in twos or in threes, an over- 

flow summer house can be connected and 

used as the feeding and scratching shed. If 

a third house is used in the series, it can 

be fitted as a laying or a dusting pen. 

In this way the fowls can be kept'in larger 

flocks, with greater liberty to the individual. 

Labor is also greatly reduced, inasmuch as 

only one house instead of two or three need 

to be visited when feeding, watering, gather- 

ing the eggs or cleaning the drop-boards. 

Fic. 90.—View of the gal- Furthermore, by virtue of the larger number 

nie See eae roosting in one pen it will be proportionately 

‘ter laying purposes ae 
This connection could be made by a cov- 

ered wooden passageway as well as by the galvanized iron collar as 

shown in Fig.91. This collar, however, has a shoulder which aids in 
keeping out wind and water. The connection should be about 3” 

above the floor and at least 10” high and 10” wide or 10” in diameter. 

A sliding trap door placed on the inside of the house will confine the 

fowls in the house when de- 

sired and when the houses 

are disconnected for summer 

use. 
This type of house also has 

the decided advantage of 

being large enough to accom- 

modate the chickens during 

the entire season of growth, 

which makes it unnecessary 

to remove them to summer 

houses or compel them to 

roost in trees, as they must 

do of necessity when reared 

in the small outdoor brood- 

ers. Chickens should not be moved from one brooder to another or 
handled or mixed up, if it can possibly be avoided. Such treatment 
checks their development. (Fig. 92). 

Fic. 91.—The method of joining two colony 
houses for use as winter laying pens 
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8. To be portable 

For convenience and economy in handling, provision must be made 

for moving the houses. When moving, the house is mounted on long 

skids fastened together. The skids are placed by the side of the house. 

Two men with bars or 2” x 4” sticks raise the house enough to get their 

bars under the runners about one-third the way back. They can then 

easily work the house forward onto the skids. Cleats are nailed across 

these poles to keep the house from moving forward or backward. This 

method of moving has been found to be more satisfactory than bevel- 

ing the ends of the sills to form runners, and drawing the house on them. 

Fic. 92.—The use of the colony houses jor the growing pullets. The houses are 

distributed in a corn field with plots of rape planted between the houses. <A 
horse and wagon makes the*work lighter and faster. 

The runners are not strong enough to stand the strain of this latter 

method unless the hauls are short, infrequent and on level land. The 

house can be taken to fresh ground easily and frequently during the 

season, or to a new chicken park each year. This is a valuable feature 

in any system of brooding because it enables the flocks to get the 

benefit of free range. In many instances this colony house can be 

moved to meadows, pastures, or even corn fields where the chickens 

can enjoy the natural conditions for development, which are essential to 

strong, healthy bodies and rapid, normal growth. Very large poultry 

establishments must provide for turning the chickens on new, clean 

sod land at frequent intervals. each year if possible, if the plant is to be 
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permanently successful. This is particularly important when chickens 

are reared to maturity and are to be kept for breeding purposes. 

g. Provision for shade, and use of ground 

The fact that the house here recommended stands on sills one foot 

high gives it the double advantage of furnishing desirable shade, 

which frequently cannot be provided without considerable extra trouble 

and expense, and of adding 64 sq. ft. to the size of the yard area. This 

is an important consideration when the yard area is limited. Since 

the house is raised one foot from the ground, it does not become a har- 

boring place for skunks, rats and other vermin, and the floor is always 

dry. The height from the ground does not prove a serious handicap 

to the chickens, although they are obliged to pass up and down a 

rather steep incline when entering and leaving the colony house. 

A narrow-mesh wire fence, one and one-half or two feet high, staked 

temporarily in front of the exit door, should be provided to confine 

the chickens to a limited space until they are old enough to go into the 

house of their own free will. They should be kept out from under 

the house during this time also. After they are a few weeks old the wire 

may be removed to other houses to be used in connection with younger 
broods. : 

Where other shade is naturally provided or can easily be secured, 

the wire about the house may be retained and the chickens not allowed 

to go under the house. Occasionally some trouble is experienced by 

having the chickens run under during a rain storm because it is handier 

to do so than to enter the house. This frequently is a decided advan- 

tage. The high runners also make the house colder in winter because it 
is more difficult to bank up to prevent the wind from blowing under. 

10. Economy in heating 

The cost of fuel for supplying heat to a given number of chickens 

is about the same when the gasoline system is used as when kerosene 

is used. The price per gallon for gasoline is several cents higher than 

for kerosene, but a little less gasoline is used for one flock of 200 chickens 

than kerosene for heating four brooders containing 50 chickens each. 

In moderately cold weather it costs about seven cents per day to heat 
a brooder-house containing 200 chickens. During warmer weather the 

cost is much less, as low as two cents per day. The larger the number 

of chickens, the less the cost of fuel. This is due to the heat radiated 

from the bodies of the chickens. 



THe PrincieLes or Broopinc. 311 

11. Provision for safety from fire 

There is less danger from fire with gasoline than there js with kero- 
sene when the system is properly understood, as it may be, by any one 

who is capable of being entrusted with kerosene-heated brooders. The 
gasoline system has the advantage that only one source of fire is pos- 

sible with 200 chickens, whereas with small brooders there are four 

possible fires with four flocks of fifty chickens each. The great danger 

of fire from kerosene comes during cold weather when the flames are 

turned up high in order to secure enough heat to keep the chickens 

‘warm, or when the wicks are not properly trimmed, or where drafts 

occur, which start the formation of soot, which in turn takes fire, unsolder- 

ing the lamp and other parts and thus reaching the woodwork. The 

blue flame of the gasoline burner provides an abundance of heat without 

the necessity of turning the burner too high even in very cold weather. 

With the gasoline system danger might come if the flame were too 

high; what is more likely to be the case, however, the gasoline flame 

might go out when run too low, owing to the break which may occur 

in the flow of the gasoline, due to air bubbles, foreign matter, or the 

presence of water in the gasoline which settles in the burner as the 

gasoline evaporates. This does not often occur. The gasoline will 

continue to flow when for any reason the flame is extinguished, and will 

fill the heater space with a very explosive vapor. The attendant who, 

through carelessness or ignorance, undertakes in such a case to light 

the burner before the vapors have escaped, may cause an explosion. 

Gasoline itself is not explosive. It is the vapor which is given off that 

causes explosions, and which ignites and burns. A fire of this nature 

is difficult to extinguish because the vapor is expansive and readily 

rises and burns where a liquid could not go. 

There is also danger from fire if the heater is so constructed that the 

flame can by any possibility reach the woodwork. In order to guard 

against this possible danger, the heater recommended is made of gal- 
vanized iron so joined as to make unsoldering impossible. It is made 
as nearly fire proof as a device can be constructed where a flame is used. 

In order to prevent explosions and to provide against danger through 

carelessness in case the flame should go out, the heater is so constructed 

that the gasoline is conducted out doors instead of leaving it to evap- 
orate within the burner box. (Fg. 100.) 

12. Importance of a large, roomy hover 

A large hover almost the entire width of the house, with slit table 

oil-cloth curtains to prevent a too rapid escape of heat from under 
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the hover, provides the chickens with a large area where they may 
find the different degrees of heat best suited to their needs without 

going into the colder air of the house proper. This hover is made with 

table oil-cloth curtains on all sides so as to provide the largest possible 

amount of curtain area open to the air of the house at all points. A 

chicken may be trusted to regulate its own temperature if given an 

opportunity to go to or to get away from the heat. 

13. Provision for economy of labor 

It requires nearly four times as much labor to feed, handle and heat 

four flocks of 50 chickens each in small brooders as it does one flock 

of 200 in a large colony brooder-house. The time and labor saved 

in heating one gasoline-heated colony house containing 200 chickens 

as compared with heating four brooders containing 50 chickens each, 

is even greater than the labor saved in feeding and handling the flock 

by the two systems. With the gasoline system there are no wicks to 
trim because the heat is furnished by a combustion of gasoline vapor, 

which burns with a blue flame and should form no soot. The burner 
requires practically no attention for days and even weeks at a time. 

The quiet, humming sound of a properly working burner indicates that 

‘all is well’’ without the necessity of even stooping down to look at 

the flame. When more or less heat is desired the size of the flame can 

be easily adjusted. During very warm weather, when the gasoline 
flame must be turned entirely out, more time is required to relight it 

than to relight a kerosene burner. This is due to the necessity of wait- 
ing until the burner becomes hot enough to change gasoline into a vapor 
before the gasoline can be turned on and left burning. 

14. Economy of construction 

The gasoline-heated colony brooder-house fitted with heater, piping, 
and all attachments complete including labor, ready for rearing chickens, 

costs in Ithaca, N. Y., $36.60 for 200 chickens, a cost of 18.3 cents per 

chicken. The average price for outdoor brooders having a capacity of 

50 chickens each is $12, an average first cost of 24 cents per chicken. 

The larger a brooder or a colony house, the less will be the first cost of 
construction per square foot of floor space or cubic foot of air space, 

other things being equal. The large, continuous, pipe-heated brooder- 

house, therefore, has the advantage over the colony house system so 

far as actual cost of construction per square foot of floor space and 

cubic foot air space per chicken is concerned. 
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15. Provision for top and bottom heat 

Either top or bottom heat taken alone does not seem to furnish the 

best conditions for successful artificial brooding. The system here 

described furnishes heat mainly from above by radiation, slightly by air 
warmed before entering the hover, and in a small degree from the floor by 

contact. The burner box under the hover keeps the floor sufficiently 

warm to insure dryness. The chill has been taken off so that the little 

chick can lie down and stretch out comfortably, which is the natural 

position of very young chicks while sleeping. 

16. Adaptability of the system 

The chief field of usefulness for the gasoline-heated colony-house brood- 

ing system is in the rearing of chickens in numbers all the year round 
in latitudes south ut New York State, and all the year except during 

the coldest winter months in New York State and points farther north. 

For the rearing of winter broilers some of the individually-heated or 

pipe-system brooders in large, continuous brooder-houses are more 

satisfactory because of the saving of labor and economy of fuel. 

The use of gasoline as here described is not adapted to the rearing 

of chickens in small flocks. We have not yet found or made a burner 

small enough satisfactorily or economically to heat a small brooder. 

Therefore, until a gasoline burner is found which is adapted to small 
brooders, the person who intends to brood only 50 or 100 chickens at 
a time will be at a disadvantage in using the colony house as here recom- 

mended. The only alternative is to increase the hatching capacity or 

make fewer hatches during the season. When a limited number of 

breeding fowls is kept, this plan may not be feasible because it would 

require holding eggs too long before incubation, and might bring the 

hatches too far apart. Nevertheless, we believe it will be economy 

in many instances to run the large colony house system with small flocks 

because of the great saving of labor in caring for lamps and because the 

house can be used all the year round. 

17. The question of location 

About the same amount of land should be provided for rearing chickens 
each year as is given to the mature fowls to be kept, the rule being that 

as many chickens should be reared each hatching season as there are 

fowls on the farm. This provides for rearing one-half the flock each 

year, assuming that about one-half tue chickens will be pullets. This 

would mean that about one acre of land should be provided for every 
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400 to soo chickens raised, and at least the same amount of land for 
400 to 500 mature fowls kept. 

A good disposition of the colony brooder-houses is to place them 

in a large park surrounded by a 6-foot, narrow-mesh, poultry wire 
fence, the park being divided into temporary yards 150 ft. long and at 

least 50 ft. wide. This fence is used to prevent the chickens in the 

different houses from getting together until they are able to fly over 

a two and one-half to three foot fence, at which time the fence can be 

removed. Chickens of different ages should never be placed in the same 

house nor allowed to run inthe same yards until they are well feathered. 

The plan recommended presupposes that the 200 chicks will have 

the benefit of a grass-covered yard after the first week, and a large 

free range later, which is highly essential for the best results. It also 

assumes that the sexes are to be separated as soon as they are recog- 
nizable and are old enough so that they do not longer need brooder 

heat. The exact time when the sexes can be separated and removed 

from the brooders depends upon two factors: the breed and the season. 

CONSTRUCTION DETAILS OF THE IMPROVED NEW YORK STATE GASOLINE- 

HEATED COLONY BROODER-HOUSE 

The ‘“‘A” type of house is eight feet square, inside floor measure, 
has 24-inch side walls, and is s'x feet and six inches from top of floor 

to top of ridge board. The 

as sub-framing is made and 

| one or both floors laid before 

. the upper part of the build- 
ing is putuponit. Thesills 

are of 2” x 12” Stock wenn 

eight feet long. If desired, 

the ends of each runner can 

be beveled so that the sills 

can be used as runners. An 

opening of 94 inches by 124 

inches is cut in the rear 

runner to admit the burner 

box. 

The floor joists, four in 
; number,are made of 2”x 4” 

stock, cut eight feet long, and 
Fic. 93.—Plan of the floor timbers of an 8’ x 8’ ure ntted into the runners 

colony house with a half joint. (Fig. 93) 

2 
l 

| 
| 
1 

1 

! 

i] 



Tue PRINCIPLES OF BROODING. 315 

This gives a strong sub-frame that is not likely to get out of square 

when drawn over uneven ground. After fitting the joists into the 

runners and securely nailing with 20d nails, the work is leveled, squared 

and tied by means of a one-inch board nailed diagonally across the joists. 

The house can be stiffened by bracing each corner of the frame with a 

2” x 4” brace running from the union of one joist with the runner toa 
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WIG. 94.—Cross-section plan of ‘ A”-shaped colony house, showing the position 

of the windows and door in front 

point on the opposite joist at an angle to it. This is more desirable 
when the shed roof is used. 

There are three types of floor structure, single boarding, double 
boarding throughout, and double boarding under the hover only. When 

using the latter two, the lumber should be planed and matched and of 

good quality. When building the double floor, cheaper and rougher 

material can be used for the sub-floor. This should be laid diagonally 
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to help stiffen the building: then over a layer of building paper the 
finished top floor is laid, which should always be of a good grade matched 

_and planed lumber. 

The studs are now put up. (Figs. 94,andos.) These, together with the 

plates and rafters, are made of 2” x 2” clear hemlock stock. The studs 

are placed flush with the outer edge of the door and are toe-nailed 

Fis. 95.—Cross section plan of ‘'A”-shaped colony house, showing the position 

of the window, gasoline can, pipe and heater box tn the rear 

to it. The plates are laid on and nailed to the ends of the studs. The 

rafters are first nailed to the ridge-board and then put in place and 

toe-nailed to the plates. These are held in place temporarily by nailing 

a strip of board diagonally across them. The front and rear studs are 

fitted in place and then the boarding is put on. The boards are put 

on horizontally when the house is covered with paper, and are placed 
to overlap the floor four inches. 
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The building is enclosed with seven-eighths inch matched siding, 

planed one side, with the smooth side turned in. The boards ior the 

sides and roof are cut in eight-foot lengths, and the ends are boarded 

vertically, thus making it possible to use 16-foot stock without waste. 

After the end boards and paper have been put on, the casings for the 

windows are nailed in place and the openings cut 4” smaller on each 

side than the dimensions of the window sash. By this method of con- 
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Fic. 94.—Side view of the *‘A”'-shaped colony house 

struction no studs are required for the windows. The window casings 

are made of 13” lumber so that the sash will fit flush with the side of 

the building, thereby avoiding the necessity of battens other than the 

4” of siding left inside the casing. (Fig. 96.) 

Best results have been secured by running the strips of roofing paper 

vertically instead of horizontally, as is generally recommended. It 

requires much less time to put on the paper and it presents a more 

pleasing appearance, 
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The chick outlet is made through a trap-door cut in the floor at the 
edge of the front runner and at the outer edge of a middle 2” x 4” joist. 

(Fig. 97.) A run-way with cleats supported at the upper end to the 2” 

x 4” joist leads to the ground at the edge of the house. The back of 

the run-way is closed with boards, thereby keeping the chicks on the 

run-way and making it possible to close them out from under the house. 

This is desirable until they have learned to return to the house of their 

own accord. 

After the house is closed and doors and windows fitted and hung, 

the heater is put in place. To do this a circular opening, 84 inches 

in diameter, is cut in the floor. The center of this opening is 19 inches 

from the back of the house and four feet from either side, inside measure- 

ment. The chick guard fits inte this opening and telescopes over a 

Fic. 97.—The chick exit 

connecting collar which in turn fits over the collar to the super-chamber 

of the heater box. The burner box is slid into the back runner of the 

house and held in place with the top ?” from the floor, by a wire running 

around the loose end of the box and supported above by staples driven 

into the floor. (Fig. 98.) The stem is telescoped down over the collar. 

The radiator is telescoped over the top of the stem. The opening for the 

vent pipe in the back of the house is located so as to correspond exactly 

to the vent pipe coming out of the radiator over which it is telescoped. 

Great care should be exercise in installing the heater, as any loose 

fitting connection will allow leakage of gases into the hover or brooder. 

The hover (Fig. 99) is made of seven-eighths inch matched pine flooring, 

planed both surfaces, and is held to the back of the house with de- 
tachable hinges. It can be raised and held up out of the way with 
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a hook and eye, or may be entirely removed while cleaning the floor 
of the house. ‘The front is supported by pieces of broom-stick 

serving as legs at each corner. It is enclosed by a double curtain of 

table oil-cloth, unfinished surfaces 

together, reaching to within one inch 

of the floor. This is made into a 

fringe by a series of vertical slits four 

inches apart, extending upward six 

inches. The slits in the outer thick- 

ness of the curtain are made to break 

joints with those of the inner. Table 

oil-cloth is used in place of felt or 

woven cloth because the chicks eat 

the felt and are likely to become en- 

tangled in the ravellings from the 

woven cloth. Itis also easier to keep Fic. 98.—Illustrating the method of 
oil-cloth clean. A 3”holeisbored four supporting the burner box beneath 

and one-half inches from the front of — *#¢ /ouse. A, burner box; B, wire 

the hover and the thermometer in- °"?? ake ice es lt Ca it 
ane. floor joist; D, rear runner 

serted so that the bulb is within three 

inches of the floor. A board of asbestos 3 feet square, nailed to the 

lower side of the hover directly above the radiator instres against 

overheating the hover. 
The gasoline tank is put in place by cutting a circular opening eight 

and one-eighth inches in diameter through the rear gable of the house. 

The inner end of the tank is supported by a strand of wire passed once 

around and attached to the ridge- 

board. It is secured at the rear 

end by nailing the square galvan- 

ized iron collar to the outside of 

the house. The iron piping is now 

fitted together and the burner con- 

nected. All threads are well coated 

with soft soap before screwing 

together. When the burner is in 

place it should be so located as to 
Fic. 99.—The hover dimensions be directly underneath the center 

of the stem. 

The runners, as shown in Fig. 95, are 12 inches high and are placed 
in the front and rear of the house. Runners 6 inches high have been 

tried with satisfactory results. The house may then be raised for sum- 
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mer use by blocking up at each corner, and lowered again for the winter. 

Whatever the height of the runner, the burner box should be taken 

out before the house is moved. If left in, it might be bent out of 

shape by striking stones or uneven places in the land. To remove the 

burner box, raise the hover, lift out the stem, disconnect the piping at 

the union coupling, unhook the wire and withdraw the box. Care 

should be taken that the wheel valve next to the tank is closed before 

the pipe is disconnected, and that the lead gasket is not lost out of 

the union coupling. 

In Fig. 87 is shown one of these houses built with vertical roof boards 

not covered with paper. This construction is not so warm as the house 

covered with paper, and it requires better and more expensive lumber. 

When placing the roof boards vertically instead of horizontally, use 

the type of rafter construction shown in Fig. 106. Only one piece need 

be used for the ridge, however, unless the open peak is desired. 

COST OF THE GASOLINE-HEATED COLONY BROODER-HOUSE 

The following is a list of materials required to build the gasoline- 

heated colony brooder-house: 

Runners: 

2 pietesie” me 127 15", 

Floor timbers: 

4 pieces 2” x 4” x 8. 

Floor: 

80 sq. ft. $” hard pine or hemlock flooring. 

Studs :* 
8 pieces 2” x 2’x 22”. 

2 pieces #” x 2” x 5’ front. 

2 pieces {” x 2” x 5/ rear. 

Plates and ridge board :* 

2 pieces 2” x 2” x 8’, 
1 piece }” x 3” x 8’. 

Rafters :* 

8 pieces 2” x 2” x 6. 

Sides, end, door, and roof: 

250 sq. ft. $” hemlock or hard pine siding, planed and matched. 

*Clear hemlock, planed 4 surfaces. 
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Door battens: 

2 pieces }” x 4” x 1’-11%. 

I piece $” x 4” x 3/—10". 

_ Hover: 
20 sq. ft. 3” pine or hemlock flooring. 
2 pieces }” x 4” x 3/-8” (battens). 
2 pieces broom stick 10” long (supports). 

2 yds. white table oil-cloth (fringe). 

1 sheet asbestos 3’ sq. 

Roofing paper for covering entire house except door, windows and 

runners: 
250 sq. ft. 1 ply roofing paper. 

Chick runway: 

5 pieces #” x 4” x 2’—10” pine. 
I piece %” x 4” x 10’ batten. 

Hardware for door: 

I pair 6” strap hinges, heavy pattern. 

1 horizontal rim knob latch. 

1 piece galvanized hardware cloth 20” square, }” mesh. 

Front windows: 

2—6 light, 1%” cellar sash, 8” x 10” glass. 

2 pair 3” strap hinges, light pattern. 

2—3 stop sash adjusters. 

4 pieces 13” x 2” x 2’— 4” white pine, 

2 pieces 14” x 4” X 2’—10” white pine, > casings. 

2 pieces 1}” x 3” X 2’—10” white pine, 

Rear window: 

1—3 light 1}” cellar sash, 7” x g” glass. 

I pair 3” strap hinges, light pattern. 

1—3 stop sash adjuster. 

2 pieces 14” x 2” x 13” white p ne, 

I piece 13” x 4” X 2’—5” white pine, casings. 

I piece 14” X 3” x 2’-5” white pine, 

Nails: 

1 lb. 20d nails for floor framing. 

to lbs. 8d nails for upper framing, boarding and flooring 

2 lbs. 6d nails for casing and door. 

1 box carpet tacks for hover fringe. 

II 
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Thermometer: 

Any good brooder thermometer registering from 50° to 160° 
or 180° F. 

Purchasing list 

I piece 2” x 12” x 16’ 
Oe rrr he! \ rough hemlock @ $25 per M........ $1.32 

350 sq. ft. #” matched hemlock or hard pine siding @ $25 per M. 8.75 
I piece 14” x 4” x 8’ 

I piece 14” x 3” x 8’ @ $40 per.M. 08.0.2 ose eee O27 
T piece 1#” X 2” X 12’ 

4 pieces 22x 3” x 12° @ Sas per Mi. 3... 22 0:30 
‘ y ia , 

ee Os prc. ae aes 
1—-3 light. cellar sash.7” x 9” glass, @ 45 (cts... 1. Jee 0.45 

2—6 light cellar sash 8’. x 10” glass, @) .70.cts 2.2 ate eee 1.40 

250 sq. ft. roofing paper (nails and caps), @ $2.25 perroll.... 56a 

3° sq. ft., 3=ply asbestos paper, @ 1o cts. per Ib... 5 jouer 0.15 
f pair 6” strap hinges, heavy pattern, @-20\cts. 09720. 0.20 

3 pair 3° strap hingés, light -pattern, @ 8: cts )..a......eeee 0.24 

1 horizontal rim knob latch (@ Ts cts... ce. © afk ee 0.15 
3-3 stop sash adjubters @ 20 Cts... \)....0:5 sens ete 0.60 
f tbs sed mails:\@, B-CtS otc. cv nce tik opoiets ers arsenals sie er 0.03 
go lbs:.Sd nails @ 3) Cts.) Vhs 2s cielo ole tele oe ap 0.30 
2 lis. (Gd mats @ 3 ees. its Spey Wate ole teotare eae re ease teen 0.06 

1 piece hardware cloth, 4” mesh, 20” x 207..). 2) 2a cee 0.15 

a-yds. o1l-cloth @ gO'CtS)... ak ccc oy aiete leicht ores See 0.60 
rt box Carpet tacks? foo we Wniae c Neo ttle bi Sianeli are er 0.02 

Thermometer, 00s se hice tine 0 6 sae nce ehellern ye ceeet ene ie ere 0.50 

Heatercompletey; uncrated 1.0. fs. 5 ee seid~ ce oe 9.90 

Total cost of material Jc\.-.i5.ncs lb os cane ve ope $31.60 
Cost of constructing (two carpenters one day).............+.- 5.00 

Total cost of butlding 5 so seis. s) aks gn nls acres See $36.60 

35 sq. ft. matched and planed hard pine or hemlock if double 

floor is used under hover, @ $25 per M additional...... .88 

Price of lock, hinges, and sash adjusters includes screws. 

Above prices show the actual cost of materials and labor in Ithaca, 
and will, of course, vary in different localities. 

t Made by Treman, King & Co., and Klenke & Drew, Ithaca, N. Y. 
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Fic. 100.—Section plan of the parts of the gasoline heater 
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The heater includes all metal parts. The heaters in use at this Station 
are made by local tinsmiths, whose names and addresses are herewith 
given. Figs. roo and 101 are a working plan, by the aid ot which any 
good tinner should be able to construct the heater. 

CONSTRUCTION OF THE NEW YORK STATE COLONY-HOUSE 

GASOLINE HEATER 

In Figs. 100, 101, 102, the heater is represented. A is the burner box, 

which is placed under the house and held in position at the back end 
by the opening in the rear runner, and at the front end by a wire passed 

entirely around it and fastened to the floor above by staples, Fig. 98. 

Fic. 101.—Ground plan of the gasoline heater 

Bisa Dangler burner. C is the pipe connecting the burner with the out- 
side pipe. This pipe is held in place by a U-shaped tin at C, which 

centers the burner under the radiator. D is a drip pan to carry to the 

outside the gasoline which might escape in case of leakage in the pipe 

or when the burner unexpectedly goes out. E is the door in front of 
the burner box, through which the burner is attended. The supply 

of air to the burner comes through this hardware cloth front to this 

door and is prevented from making a strong draft by a tin shield set 

an inch back and over this opening. Air can also enter through the few 

holes in the bottom of the rear end of the burner. Air cannot enter in 

any other way. F is the chamber above the heater box where the air 
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which enters through the four 4-inch holes at the inside end is warmed 
by contact and sent up through the perforated tin of the chick guard. 

It is in this way that fresh air moderately heated is supplied to the 
chicks. Gis a floor collar, which fits over the collar of the super-chamber 

F. H is a chick guard, which telescopes over the floor 

collar G, protecting the chicks from the hot stem J, and 
prov.ding a passage way for the entrance of fresh air under 

the hover. It is made in a separate piece from the floor 

collar for convenience in shipping. The perforated tin at 

the top is bent over so as to close up the space between the 

guard H and the stem /. This is to prevent litterfrom being 

worked into the opening and down onto the burner box below. 

I is the stem which telescopes over the collar to the burner 
box and connects it with the radiator K. J is the collar 
to the radiator made to telescope over the stem J. K is 

the radiator. JL is a diaphragm of tin surmounted with a 

thick mat of asbestos. It extends to within 2 of an inch 

of the outer rim 

of the radiator 

andissupported 5 

# of an inch 

above the bot- 

tom of the radi- 

ator. M is the 
outlet to the 

radiator. It is 

so arranged that 

the heat passing 

up into the radi- 

ator is spread 

and reflected 

down on to the 

chicks by the 
tin and asbes- 

tos diaphragm 

around which it 

cannot escape till it is forced to the outer edge of the radiator. Before 
escaping entirely, the air has to pass to the upper center of the radiator 

to pass out through the outlet M. WN is a connection between the out- 
let and the vent pipe P. O is a sheet of tin 4” square, with a hole in 

the center large enough to accommodate the connecting pipe N. This 

Fic. 102.—The gasoline heater complete 
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sheet of tin is nailed to the rear wall of the house to hold the outlet 

pipe in place. P is the vent pipe with a T on the end. Q is a guard 

to keep the hover from resting down upon the radiator; R is the gaso- 

line tank; S the filler plug; T the filler cap; and U is the gasoline outlet 

pipe fastened with a nut on each side of the tin. 

Galvanized iron is the material used, except the tin inthe diaphragm L, 

the perforated tin for chick guard H, the Dangler burner B, and pipe C. 

Six and one-half feet of 2” gas pipe, with elbows and couplings, are needed 

to make the connections between the gasoline tank, R, and the pipe C. 

This length of pipe is also provided with a globe valve as illustrated 
in Fig. gs. 

Notre.—The gasoline brooding system which is here described and shown, 
is covered by no existing patent as far as we know. Any person or manufacturer 
is free, so far as we are concerned, to use these plans, but must assume all risk 
of litigation because of alleged infringements. This system of brooding by the 
use of gasoline-heated colony houses is given free to the public, with the request 
that credit shall be given by manufacturers by placing the following statement 
on all heaters which they make: 

Gasoline Heater, 

as Designed and Used by the 

New York State College of Agriculture at Cornell University, 
EGhacas Neave 

OPERATION OF THE GASOLINE BROODER 

The brooder is run for the first week or ten days so that the thermo- 

meter, located as mentioned above, gives a reading of 90 degrees F. 

At the same time, the thermometers placed under other parts of the 

hover would show a range of temperature from go degrees to 103 degrees 
F., making it possible 

for the chicks to get 

almost any degree of 

temperature from 60 

degrees out in the 

room to 103 degrees 

under the hover near 

the collar. 

In Fig. 103 isshown 
the way the tank is 

filled from the rear of 

the house. The burner 

should always be 

Fic. 103.—Filling the gasoline supply can. Note the turned out and the 

large spout to the oil can wheel valve closed 
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while the tank is being filled. To light the burner, open the wheel 

valve and the control valve and allow the gasoline almost to fill the 

generating cup; then close the control valve. Light the gasoline and 

allow it to burn out. Open the control valve and hold a lighted match 

over the top of the burner. This will give a bright blue, cone-shaped 

flame which should never be turned so high as to show red. Regulate 

to the desired temperature with the control valve. 

Wood or denatured alcohol is often used instead of gasoline to heat 

up the burner when starting. The burner cup is filled with the alcohol, 

which is set afire with a lighted taper fastened on an extension rod similar 

C to those used on railroad cars. As soon as the alco- 

Ya hol has burned out, open the control valve and light 

the gasoline vapor as above. 
There should be no danger in operating a gasoline 

burner when ordinary care is exercised. The 

common points of error which may result 

Boss disaster are, (a) allowing too much gaso- 

line to run into the generating cup (G. C. 

Fig. 104); (b) apply- 
ing a match to the 

generating cup be- 

fore the control 

valve is closed; (c) 

attempting to light 

the burner after it 

has accidentally Fic. 104.—The Dangler Furnace and Laboratory Lamp 
Burner No. 154. CV, control valve; GC, generating cup; 

O, small opening in valve seat, C, cone gone out and the 

bottom of the burner 

box is covered with gasoline. With this type of heater, this occurrence 

is very rare since the burner is placed back under the house where 

the wind cannot reach it. Should the flame by any accident be extin- 

guished and the burner become cool and so waste gasoline into the 

burner box, the control valve should be closed as soon as it is discovered 

and the gasoline allowed to evaporate entirely before any attempt is 

made to relight the burner. As an extra precaution a basin may be 

placed outside under the drip to prevent waste and also to avoid gaso- 

line filtering into the soil. A tin flashing should be placed above and 

below the burner box on the back of the house as an extra precaution 

against fire. 
Should any difficulty be experienced in getting a large enough flame 

to maintain the proper temperature under the hover during cold weather 
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the burner should be examined for stoppage. It sometimes happens 

that little particles of sediment in the gasoline clog the opening (OQ) 

at the needle end of the control valve. (Fig.104.) Thiscan be remedied 

by closing the control valve and forcing the point of the needle through 

the opening in the valve seat. This will clear away any obstruction 

that might be there. It may be difficult to get a sufficiently 

large blaze because the opening above referred to is too small. This 

may be remedied by opening the control valve so that the point of the 

needle will be back out of the way and then drawing a file slightly at 
right angles across the hole, thus enlarging it. This should be tried 

only as a last resort. 

The burner used is the Dangler* Furnace and Laboratory Lamp 
_ Burner, No. 154. This burner has been chosen for use in the gasoline- 

heated colony brooder-house as the result of a long test. It has been 

found to be better than the ten or twelve other types of burners used 

because it gives a cone-shaped blaze that is directed up into the radiator 

where it is needed instead of being sent out in jets at right angles to 

the burner. It gives more complete combustion than the cap type 
of burner and is capable of a wider range of temperature, that is, it 

can be turned very low for use in mild weather; and it will give a flame 

sufficiently large to maintain the proper temperature under the hover 

when it is 10 degrees to 15 degrees below zero outside. Burners with 

more than one control valve are to be avoided. Among the burners 

tested there were a number that had two or three wheel valves and 

in addition to these a needle control valve. This type of burner is 

undesirable because it is too complicated for the busy poultryman, is 

likely to get clogged, and on trial does not prove to be so satisfactory 

as the burner with only one needle control valve. 

When a’ cold wind is blowing against the front there may be some 

difficulty in keeping up the temperature. The wind entering through 

the windows and door passes out through the heater and carries some 

of the heat with it. If the prevailing winds are from the south, it is 

well to face the house to the east, thereby avoiding this trouble. When 

the wind is blowing against the front it is desirable to close up the front 

openings as tightly as possible and partly open the rear window. This 

will take care of the ventilation, as well as give the air a chance to 

escape more easily than through the heater box. Also drop the vent 

pipe to a horizontal position or lower so as to retain the heat longer 

within the radiator by lessening the draught. 

*The Dangler Stove Co., Div., Cleveland, Ohio. 
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When the air is quiet and warm, excessive heat can be partially 
overcome by turning the vent pipe up to a vertical position. Then 

the heated air is drawn out and the heat under the hover is reduced. 

It is well to have all unions and joints very tight, otherwise the cetared 

draught will allow the fumes to escape into the house. 

CT ec i) 

OTHER TYPES OF A -SHAPED COLONY HOUSES, AND THEIR USES 

There is a season of each year, usually in mid-summer, when extra 

houses are needed tocare for the growing pullets and cockerels. This comes 

while it is desirable to retain the old fowls. It is at the time when all 

of the brooders are filled and the earliest hatched chickens are out- 

growing their quarters. Con- 

gestion at this time is disas- 

trous to rapid natural growth. 

Overflow quarters at this time 
are needed. When it is im- 

possible or undesirable to take 

care of the surplus chickens 

in existing quarters a cheaper, 

simpler, and cooler form of 

““A’’-shape colony house is sug- 

gested. This house, although 

of special importance for 

summer use, can be used to 

advantage during the other 
8 6 Fic. 105.—An “A”-shaped summer house. 

peo ons of the year as a Note the raised ridge boards and loose eee 
scratching room annexed toa boarding 
regular colony house. 

The most desirable type of several which we have tried is shown in 
Fig. 105. Ventilation is provided from every quarter, making the house 

comfortably cool during excessively hot weather. The clapboardson the 

sides and ends are placed with their lower edges set out }inch from the 

next clapboard and overlapping insuch a way that storm cannot beat in. 

The wire door aids in ventilation, allows the entrance of sunlight, and 

makes the construction economical by saving glass windows and lumber. 

In addition, ventilation is completed by the application of the English 

style of raised ridge-board. The fact that these auxiliary houses are sim- 

ilar in type lessens the difficulties of removing stock to strange quarters. 

A house with wire sides and ends did not prove so desirable as that 

with clapboarded sides. The open construction did not sufficiently pro- 
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tect the floor and fowls from storms and heavy winds. This house 

was less secretive than the others. The appearance of any unfamiliar 

object always unduly frightened the fowls. The fact that it remained 

light later in the evening and was quite light on moon-light nights 

seemed to influence the pullets to roost in the boarded houses. 

The construction of this house is slightly different from that of the 

house in Fig. 87. There being no need of a raised floor for the burner 

box, 2”x 4” or 2”x 6” runners are spiked to 4—2” x 4” joists. The single 

floor only is used. If the roof is not covered with paper, it requires 

a different framework (Fig. 106) which allows the lumber to be placed 

vertically and to leave an opening in the roof for roof ventilation. If it 

is desired to use cheaper lum- 
ber for the roof, the type of 

rafters picturedin Figs.g4 and 

g6 can be employed and the 

boards placed horizontally, 

leaving an opening at the 

ridge of about two inches be- 

yond the last board. The 

whole can be covered with 

horizontal strips of roofing 

paper. The black paper ab- 

sorbs heat and will make such 

: 5 houses somewhat warmer 
Fic. 106.—The frame construction of the sum- than the plain boar de. Be 

mer house shown in Fig. 105 
opening in the ridge is covered 

by a cap made of two boards fastened together in the shape of a V 

and nailed to cleats which raise it an inch above the roof boards. 

The clapboard construction is obtained by nailing notched strips 

to the studding (Fig. 106). These strips are notched so that each clap- 

board except the lowest one will fit into one notch and lap 4 inch over 

and 4 inch out from the board below. 

The wire frame door does away with the expense of windows and 

window casings. 

The dimensions and other features of the house are the same as for 

the ‘‘A’’-shaped house in Figs. 94, 95 and 96. 

Cost of house in Fig. 106. 

3 pieces 2” x 4” x 16’ rough hemlock @ $25 per ME acces oe, eee $.80 

8 pieces 2” x 2” x 16’ planed hemlock @ $27 per M.......... 1.52 
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t piece 1” x 4” x 16’ 
& pieces 1” x 3” x 12' sutacd white pine @ $35 per M..... $0.78 

fepreee.| i x 2” X 12’) 
80 ft. hard pine flooring, matched, in 16 ft. lengths @ $25 per M. 2.00 

127 ft. matched and planed cypress flooring in 12 it. lengths @ 

LO ng ETRE ie a ee Mg ne APN Sek aoa ea OO PS eC oe 7.62 

g pieces 16’ cypress clapboards } 
Meee eatcy press cla pboards j . @ $2 Lae] svt ee eerie ete eee 2.62 

PIER RRO SWAT OUTRE ELIDLE Gy. Joh aos sal cneoth bce enenens wee Ben elec e see orale sae 0.10 

MMMRBEEN TRIER ers SoS ee sn ohn eo at ay cares: Uneaten eR ete he eer ere oiaie ete Hee 0.05 

MME RILLI RES oy 8s isc, Saks Hap acois alu e atale tists eae aIOe apeinatnce ta We orale o's e,10 

eee GLOPOS HSL ACI USEEL ss c.aca aie Sys usiavers mietehicpein ele Stale wa ae abies OuTS 

4 Ib. 4d nails 

1% lbs. 6d nails 
6 Ibs. 8d nails eoeeee oe ecoveseseeeeeo0cr0ece eo ee oro e ee oe eee e 0.36 

1 lb. 20d nails 

Wotal material COSt. .-.\:s\ s/s sales a vines eas st ohia’ meceey Sueder ey orate, ole $16.10 

MGCP rte Ar TI OUC Sos sia rca, cise’ ppadontteme mala wiaele te hard pavclaty te 3 lakon sds 4.40 

WGUAMGOSE. © clas cov ena dt acters Sie ape y ie te aie a Sree Sane $20.0 

If cheaper roofing material were used with a covering of 1-ply 

roofing paper, there would be a saving of............... 2.20 

ALL Seuss cv ses wince acne wis aah Oe noha Bema Soh oh $18.30 

THE SHED-ROOF HOUSE 

Since the shed-roof type of colony house is preferred by some poul- 

trymen, it is considered advisable to incorporate in this bulletin pho- 

tographs and working plans of a shed-roof colony house that is being 

used at this Station with fairly good results. It costs a little more to 

build than the ‘‘A’’ type of house of the same floor space and is not 

so convenient for the attendant doing the work inside. The runners 

should not be more than eight inches high. The other floor framing 

is the same as for the ‘‘A”’ house. The shed-roof house is not so strong 

a form of construction, and braces are put in to stiffenit. The upper 

framing is made of 2” x 2” stock, and is covered with seven-eighths inch 

matched boards, plain side in, and roofing paper on the outside. (Figs. 

107 and 108.) 
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The house can be used with a gasoline heater and is also convertible 

into a pen for 12 or 15 laying hens. If a gasoline heating plant is in- 

stalled, the tank should be placed in the upper left-hand corner of the 

house on a shelf and the pipe run outside and around the building 
into the burner box. This requires a little more pipe than the ‘‘A”’ house. 

A SUMMER HOUSE FOR COCKERELS 

The principles involved in a good summer house for cockerels are 

shelter, an abundance of pure air, dryness, shade, plenty of perch room, 

convenient arrangements for feeding and cleaning, and a reasonable 

first cost. The summer house shown in Fig. 109 is offered as a suggestion. 

This house was built as a lean-to on the north side of an icehouse. The 

simple framework covered with a board and paper roof and wire sides 

is inexpensive. It is 12 feet deep and 24 feet long, 4 feet 8 inches high 

in the rear and 8 feet 8 inches high in the front. Perches are placed 
throughout all of the house as far front as the door. These perches should 

be made of 2” x 4” scantlings with ends resting on cleats nailed to the 

frames of the house three feet above the floor. This will provide perch 

room for 300 to 500 young cockerels, which number is decreased by 

sales as they grow older and need more room. The young stock from 

this house may run together on a common free range. 

Cost of cockerel house in Fig. 109 

22 pieces 2” x 4” x 12’ 

8 pieces 2” x 4” x 16’ 

34 pieces 2” x 4” x 14’ 

Q-pieces 2° x 5” x 14’ 

hemlock or hard pine @ $25 perM.. $9.85 

420 ft. hard pine matched and planed @ $25 per M.......... 10.50 

3% rolls of roofing paper, 2-ply, @ $2.75 per roll............. 9.62 

Beoued: th, wire metling Gy 1 et Per sq Th nwowc «adele 3.20 

Mere 2OC MAUS NG) SCL s <io:s as osisueis ata gieeig wpe wale d poeek, ere .06 

Rreaerartaiais Ch AAMAS UGE) 2 OFS wis, 3 crim ab id Seb, 3 af 2 Bon a grea oa lt cay Gd Tale fal x aio) 

mE MASONIC SA PCRs ERY i) ise Seach a ae oe tom Meena re lnimnle ein as aeeers .10 

PAPO Y TUNG >, Lig Phereia% dri oie o's citar ameaaiare yy evethi ate ts ai 5°6 .I0 

AROea MUR D ORIEL oo Aso! Sok «was: « 6 ». a srwguerndareiers aisie'e an e's: 5, Cea re to $33 -73 
Ba sonata rate tte cia 3 isi. aie. wnat see hide” basa bak Selene y 6.00 
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Fic. 108.—The shed roof type of colony house 

FLOCKING 

The Mediterranean class of fows feather more quickly and show sex 

characteristics earlier than the general-purpose or larger breeds. The 

chickens of any breed cannot be separated and removed from the 

brooders at as early an age for the early hatches as they can for the 

later hatches when the weather is warmer. The disadvantage of moving 

and mixing up the cockerels from different brooders is more than offset 

by their fighting less and by their more rapid growth when separated 

from the pullets. What is quite as important, it relieves the crowding 

in the brooder-house which would occur if all of the chickens should 

be allowed to run together until mature. 

When first placed in the house, the cockerels should be well fed and 

confined fora day or so, and let out for the first time late in the 

afternoon when they will not wander far away and will return to 

their own houses. 

A FEW SUGGESTIONS FOR OPERATING THE GASOLINE-HEATED COLONY 

BROODER-HOUSE 

1. See that the house stands level. If it tips forward and the flame 

should be extinguished, the gasoline will remain in the burner box 

instead of escaping outside by the trough provided for the purpose. 

2. Fasten firmly to the house the pipe leading from the supply tank 

to the burner so that the burner will remain rigidly in place under 

the center of the stem leading to the heater drum; otherwise the heat 

will be lost. 

3. Never ignite the burner while there is gasoline or gasoline vapor 

free inside the burner box. If gasoline has escaped, wipe out the burner 
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box thoroughly and allow a little time to elapse before igniting in order 

that the vapor may escape from the heater drum, thus avoiding an 

explosion of the gas. 

4. The temperature of the house outside the hover is quite largely 

controlled by the glass and cloth window openings, which should be 

adjusted to suit the weather and the direction of prevailing winds. 

5. Always extinguish the burner and shut the wheel valve when 

filling the supply can, and guard against filling the tank to over- 

flowing. 

6. When lighting the burner, do not fill the generating cup to 

over-flowing, and do not ignite the burner while the control valve 

is open. 
7. Keep the gasoline supply underground or in a shaded location to 

prevent loss by evaporation. 

8. It is well to keep a few pieces of asbestos wicking for repacking 
the burner if occasion should demand it. 

9. To avoid delay, it is well to have an extra burner on hand to replace 
one which may fail to work properly. 

to. While there is less danger from fire with gasoline when Acer 

as here recommended, nevertheless it is well to be prepared for fire by 

Fic, 109.—A summer house for cockerels 
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having a fire extinguisher or water-supply at hand in case of need. 

It will be a wise precaution and profitable investment, whatever sys- 

tem of brooding is employed. 
11. When the chickens no longer need heat, empty the supply tank, 

and remove the heater and store it in a dry place to avoid rusting. 
12. We use only the best gasoline obtainable. Avoid that which 

contains water or is poorly refined. If it contains water, the flame 

is likely to go out. If it is poorly refined or contains kerosene, it burns 

with a reddish flame and smokes badly. 

13. To remove water from gasoline it may be filtered through chamois 

skin. 

14. For the first few days young chicks should be kept near the 
hover. This is accomplished by hinging, at the ends, two boards one 

foot wide and five feet long, at right angles to each other. This should 

be placed on the floor in front of the hover with the ends against the 

sides of the house. The fender may be moved farther away from the 

hover each day and removed from the house when the chicks are five 

or six days old. 

The fender serves also as a wind shield. This is a valuable feature, 

especially in very cold weather or in exposed locations. 

CONCLUSION 

To the farmer or poultryman who is annually rearing 200 to 1,000 

or more pullets for laying and breeding purposes, and who desires 

to brood them during the natural season only, and to obtain conditions 

which are healthful and sanitary and conducive to the production 

of vigorous stock, this method of brooding with gasoline heat in ‘‘A’’- 

shaped colony houses is strongly recommended. 
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INTRODUCTORY NOTE 

This publication by Mr. L. D. Batchelor marks the third step in the 
cooperative study of the peony, jointly undertaken by the American 

Peony Society and the Department of Horticulture of the Cornell 
University Experiment Station seven years ago. 

The first step was ‘‘The Check List,” published in April, 1907. The 

aim of ‘‘The Check List’’ was to cite with the fullest accuracy possible 

as many peony names and references as could be found within the 

range of available literature. This laborious piece of work was executed 

by Dr. J. Eliot Coit, now of the University of California, at that time 

in immediate charge of the peony investigation. 

The second step was taken in November, 1908, when Bulletin 259, 

entitled ““The Peony,’ was prepared by Dr. Coit and published by the 

Experiment Station. This bulletin constitutes the most complete mono- 

graph of the peony that has appeared. In the preface, however, it was 
distinctly stated that “it is to be regarded as a preliminary step, and 

therefore subject to modification in the light of future experience,”’ 

and this is the principle which has guided the investigation. It is the 

principle on which the present publication is issued. It will stand until 
fuller experience warrants a change. 

In the spring of 1908, Mr. L. D. Batchelor was placed in charge of 

the peony plots on the departure of Dr. Coit for a field of greater respon- 
sibility. Since that time Mr. Batchelor has devoted himself assiduously 

to peony studies, and, in conjunction with the special committee on 

nomenclature appointed by the American Peony Society, has studied 

the peony not only on the plots at Cornell University, but on Mr. B. H. 

Farr’s extensive trial grounds at Reading, Pa., and at the Cottage 

Gardens Co. at Queens, Long Island. In this work of making careful 

descriptions and the detection and elimination of synonyms, Mr. Batch- 

elor was most fortunate in having the continuous personal assistance 

during the peony season of Mr. B. H. Farr, president of the American 

Peony Society, and Mr. J. Dauphin of the Cottage Gardens Co. It is 

proper also to acknowledge the efficient assistance of the following 
peony specialists in this country and in Europe who have aided in 

prosecuting this investigation: 

Mons. A. Dessert, Chenonceaux, France. 

Messrs. Barr & Sons, London, England. 

Messrs. Goos & Koenemann, Rheinbau, Germany. 

341 



342 BULLETIN 278. 

The Cottage Gardens Nursery Co., Queens, N. Y. 

Messrs. Ellwanger & Barry, Rochester, N. Y. 

Dr. J. Eliot Coit, Berkeley, California. 

Mr. A. H. Fewkes, Newton Highlands, Massachusetts. 

Mr. James King, Elmhurst, Illinois. 

Rev. C. S. Harrison, York, Nebraska. 

Dr. C. S. Minot, Readville, Massachusetts. 

Mons. A. Brochet, Chatenay, France. 

Mr. William A. Peterson, Chicago, Illinois. 

Mr. J. F. Rosenfield, West Point, Nebraska. 

Messrs. Storrs & Harrison, Painesville, Ohio. 

Mr. E. J. Shaylor, Wellesley Farms, Massachusetts. 

Mr. T. C. Thurlow, West Newbury, Massachusetts. 

Prot. A. Ps Saunders “Clinton, N.Y, : 

This publication, then, is to be regarded as a contribution towards 

a permanent classification of the peony. The notes upon which the 

descriptions are founded were taken jointly by Messrs. Batchelor, Farr 

and Dauphin. The labor and skill with which these have been brought 

together are to be credited to Mr. Batchelor. It is preliminary, subject 

to revision, but nevertheless deemed a worthy addition to our knowl- 

edge of the varieties of peonies. 

JOHN CRAIG, 
Professor of Horticulture 

Published May, rg1o. 
Reprinted May, 1911. 



PEONY CLASSIFICATION 

PROGRESS OF THE STUDY 

LEON D. BATCHELOR 

During the past season, the entire original planting on the Cornell 

Experiment Station grounds was gone over carefully by Messrs. Farr, 

Dauphin and the writer. From comparisons with the originator’s 

descriptions, the varieties described on the following pages seem to 

be correct as they occur in our plots. With this list as a standard, it is 

to be expected that we may be able to identify many of the synonyms 

that still exist‘in great confusion among the collections. The coming 
season’s work will consist in making descriptions of sorts the identity 
and synonyms of which are well established. The commercial collec- 
tions started in the fail of 1907 should produce characteristic blooms 

the coming season, thus making it possible for the committee to check 

these and acquaint the growers with the results. The work will be 

begun, as in the year 1909, at the Wyomissing Nursery, Reading, Pa. 

and Cottage Gardens Nursery Co., Queens, N. Y. 

THE METHOD OF DESCRIBING VARIETIES’ 

“Tt is well known that peonies seldom produce blooms which are 

typical of the variety until the young plants have become established. 

This usually takes two to five years, depending on the variety. Even 

after the plant is well established, its condition as to vigor may cause 

variation in the type of flowers it produces. It is therefore a very 

difficult matter to describe any given variety with great accuracy, and 

allowance must always be made for varietal variations.’’ For example, 

Marie Jacquin was described as a typical single when the plants were 

first started here; to-day, after having become well established on our 

heavy soils, this variety produces typical semi-double blooms. Mons. 

Martin Cahuzac produces a loose, semi-double bloom, with many visible 

stamens, on poorly established plants, especially on a light soil, while 

clumps of this variety, well established on a clay loam, bear flowers of 

a compact, semi-rose type with only occasional concealed stamens. 

Aside from the influence of the length of time the plants have been 

established, the kind of soil often makes a difference in the characteristic 

bloom of a variety. As an example, Golden Harvest produces a bloom 

with a deeper shade of pink on a light, sandy soil than when grown 

1Bulletin 259, p. 121 
343 
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on a heavy soil. Therefore, in describing varieties it is important ta 

know which characters are comparatively stable and which variable, 

in order that more prominence may be given to the stable characters. 

Definitions of the eight horticultural types, which have been taken as 

standards, may be found elsewhere in this bulletin. (Pp. 227-229.) 

After a careful study of the peony bloom, the following characters 

have been selected as suitable for use in the descriptions: 

DifferentiationWhen the guards or primary petals are longer, 

larger, and quite distinct from the petaloids which result from doubling, 

we say the flower is ‘‘differentiated.”’ If it is difficult to determine 

where the petaloids stop and the guards begin, we say the bloom is 

“not differentiated.” 

Staminodes are those petaloids which have resulted from the trans- 

formation of stamens. They are usually much smaller and narrower 

on the outside, and gradually widen and enlarge inwardly. They may 
be uniform or decidedly irregular, erect or reflexed. 

Carpelodes are those petaloids in the center of the bloom which have 
resulted from the transformation of carpels. They may usually be 

recognized by being much larger and more showy, but fewer in number 
than the staminodes. 

Petaloids.—This is simply a general term combining both staminodes 

and carpelodes. 

Secondary Staminodes and Carpelodes.—It often happens thet the 

peony in doubling will produce a sort of two-storied flower. We find 

within the carpelodes another set of secondary stamens or staminodes, 

and within these again secondary carpels or carpelodes. In a few cases 

we find the peony doubling with apparently no system, where all these 

different parts are jumbled up together; but such cases are rare, and 

usually little difficulty will be found in recognizing the primary and 
secondary parts. 

Carpels.—In simple, single flowers the carpels are the divisions of the 

ovary which bear the seed. When ripe they may be called follicles. 

In some species they are strongly apprest, in others curved back and 

away from each other. This is hardly a varietal characteristic, and is. 
not considered of value in separating varieties of P. albiflora. 

In the descriptions made in Bulletin 259, considerable importance 

was attached to the color of the carpels. Studies the past year indicate 

that little or no reliance can be put on this characteristic, éspecially 

if the carpel has been exposed to the sunlight. It was noted that 

carpels which were a pinkish green when the bloom first opened, turned 
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to a deep red after being exposed to the light for a few days. How- 

ever, the state of pubescence is important, for these carpels may be 

smooth and glistening, or they may be covered with a dense tomentum, 

or in some cases with a few scattering hairs. 

In semi-double flowers the presence of the carpels is not a good char 

acter for description, for it is very evident that their presence depends 

largely on the state of cultivation of the plot, the length of time the 

plant has been established and the soil. In semi-double flowers, it is 

very common for weak, or young plants, or buds on the sides of the 

stem, to produce flowers with normal carpels, while very vigorous and 

well-fed plants of the same variety produce flowers in which these 

seed vessels have been partially or completely changed to carpelodes. 

Sometimes vestiges of the anthers may be found adhering to the edges 

of the carpelodes, sometimes not. We have used the term ‘‘remnants’’ 

to designate both these abortive carpels and the abortive anthers of 

the stamens 

The stigmas are usually recurved, but this also depends to some 

extent on the vigor of the plant. When the stigma is red in a weak 

plant, the double flower from a vigorous plant will show carpelodes 

edged or flecked with crimson. When the stigma is green, the flecks 

on the carpelodes will be green. These flecks on the carpelodes of the 

crown and rose type peonies are nothing more than the last vestiges 

of the stigmas of the lost carpels. But the color of these flecks is an 

important distinguishing character. Their frequency and size are 

often a reliable and valuable means of distinguishing between two 

similar varieties. 

Size.—In the descriptions which follow, the size is given in com- 

parative terms only, as (very large, iarge, medium, small and very 

small). The actual measurement in inches is of little or no value, 

as there is naturally much variation within a given variety under different 

conditions. 

Odor.—Odor is a character which depends so much on personal likes 

and dislikes that it is often very difficult to describe. We have estab- 

lished six theoretical characterizations for the odor, viz., pleasant, 

single, double, or triple “X,’’ and unpleasant, single, double or 

triple “ X.”’ 

Color.—Most peony blooms fade more or less in bright sunlight. 

It is therefore not advisable to take comparative notes on color in the 

field, for no man can control the degree of sunlight or compare the 

colors satisfactorily in changeable weather. The buds should be cut 
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when opening and brought into the house, where their true colors (not 

their faded-out colors) may be studied and compared. 

Theoretically, the colors should be described in percentages of the 

primary colors. These may be obtained by comparing the flower petal 

with a rotating wheel with primary color cards attached as graduated, 

adjustable sectors. This method, however, is not practicable, for the 

reason that it consumes entirely too much time. It was decided, there- 

fore, to use the best color chart available. The chart selected is entitled 

‘““Repertotre des Couleurs pour aider 4 la determination des Couleurs 

des Fleurs, des Feuzllages et des Fruits.’ (Published by the Société 

Francaise des Chrysanthemistes et René Oberthuer et Henri Dauthenay. 

Paris, Librarie de la Maison Rustique, 26 rue Jacob, 1905.) This pub- 

lication contains about 360 colors in about 1440 shades. Each color 

is named in four languages, including English. The work is in three 

volumes and comes in portfolios. In describing the color of the peonies, 

the popular approximate term is given in the brief description, 

and the number of the page and the particular shade is cited. 

To make these color descriptions more intelligible to the aver- 

age peony grower, we have made the following comparisons with 

the technical color nomenclature, and the popular approximate term, 

giving one or two well-known varieties that come under each. In some 

instances the technical and popular terms are synonymous, in which 

case only one is noted, otherwise the common name is given in paren- 

thesis; and in all cases the page number of the color chart is included. 

It should be remembered, however, that each color is recorded in four 

shades, or degrees of intensity, therefore the varieties noted under 

each page number may not be absolutely identical in intensity, but are 

tints of the same color. 

COLOR COMPARISONS 
Rose Neyron Red 119. (Light cherry pink) Louise Renault. 
Peach Blossom 127. Central petals of Insignis. 

Light Rose 128. Guard petals of Gloire de Chas. Gombault. 

Pale Lilac Rose 130. (Shell pink a little darker than Hydrangea pink) 

Typified by Lamartine and Madame Lemoinier. 

Hydrangea Pink 132. Eugene Verdier, Amalthea, Dorchester and 

Madame Calot. 

Crimson Pink 150. Madame de Bollomont. 

Mauve Rose 153. Bell Chatelaine. 

Violet Rose 154. (Medium light pink) Compte de Cussy, Louise d’ 

Estress, and Madame de Guerle. 

ee 
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Tyrian Rose 155. (Brilliant red) Felix Crousse, and L’Eclatante. 

Solferino Red 157. (Medium light pink) Gen. Bertrand, Modeste Guerin, 

and Duchess de Orleans. 

Anilin Red 160. (Very similar to Tyrian Rose 155, slightly less of 
the purple tint present) Henry Demay. 

Purple Garnet 165. (Dark garnet) Mons. Martin Cahuzac. 

Dark Crimson 168. (Has more of a purple tint than a garnet) Grover 
Cleveland, Lottie Collins, and Juliette Dessert. 

Rosy Magenta 169. Delache, Berlioz, Decaisne, and Cameron. 

Dull Purple Lake 170. (Dull garnet) Pierre Dessert. 

Deep Carmine Violet 174. Edouard Andre. 

Lilac 176. (Pale pink) Princess Ellen, and Madame Bollet. 

Pale-lilac Rose 178. (Rather dull pink) Madame Benard, and Dr. 

Bretonneau (Verdier). 

Reddish Violet 180. Crimson Queen, Scuv. de Exp. L’Mans. 

Mauve 181. (Very similar to Solferino red 157 with slightly more 

purple tint) Edulis Superba. 

Magenta 182. Chas. Binder, and Comte de Diesbach. 

There are other colors noted in the descriptions which are clearly 

self-explanatory, such as Milk White, Amber White, Sulphur White, 

Lilac White, Rose White, etc. 

Foliage-——Many varieties of peonies are practically identical when 

only the cut flowers are compared. In the nursery row, however, a very 

small difference in the habit of growth or peculiar set of the foliage will 

be quite apparent. This is often very important in the identification 

of a variety. The habit of growth, whether it be erect or drooping, 

free blooming or shy blooming, is also of importance, especially from 

the commercial view point. 

HORTICULTURAL CLASSIFICATION 
The following classification is essentially the same artificial classi- 

fication as proposed by Dr. Coit in Bulletin 259, with the addition of 

two more classes, the Anemone, and the Semi-rose. The Anemone class 

was added to include such varieties as Anemoneflora rubra, and Anemone- 

flora alba, which cannot be classed as Japanese or Bomb, but will 

naturally fall about half-way between the two. (See description of this 

class below.) The Semi-rose class was created to include certain varieties 

that formerly have been classed as Semi-double, but which are more 
nearly the true rose type than any other, with the exception of a few 

concealed stamens. This class includes such sorts as “Mons. Martin 

Cahuzac’’ and ‘‘ Madame JulesCalot.” Itiscleartoeven the casual observer 
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that these afore-mentioned varieties come more nearly in the rose 
class than in the semi-double class which is typified by “‘ Marie Jacquin.” 

Single.—This class is supposed to embrace all single peonies. They 

consist of a ring of a few broad petals, with the center filled with a 

mass of pollen-bearing stamens and seed-bearing carpels. As an example 

of this, see ‘‘La Fiancee’’ (Dessert) and ‘“‘Adam Bede.” 

Japanese.—With this class the process of doubling has just begun. 

The filaments of the stamens are widened and the anthers themselves 

have become monstrous. The primary or guard petals are the same 

as in the single. As long as the petaloids are all tipped with vestiges 

of anthers, the flower is to be regarded as of the Japanese type. “Glory,” 

“Paradoxa,’’ and “‘ Mikado”’ are examples of this class. 

Anemone.—This is a step beyond the Japanese type in the doubling 

of the bloom. The filaments of the stamens have become widened to 

narrow petals which occur uniformly throughout the centre of the 

bloom. The vestiges of anthers have disappeared, but the central petals 

are still too narrow and short to allow these varieties to be classed as 

bomb. This class is typified by such varieties as ‘‘Anemoneflora rubra’”’ 
and ‘‘Anemoneflora alba.” 

Semi-double.—This class is formed to accommodate certain varieties 

which, instead of widening their filaments uniformly until a petaloid 

is formed, produce petaloids in all stages of transformation at the same 

time. They are usually loose in structure and are especially common 

in dark red kinds. Pollen-bearing stamens are visible throughout the 

bloom. The guard petals may or may not be well differentiated in this 

class. ‘‘Louis Van Houtte,” “Marie Jacquin” and “Fulgida” are good 

examples. 

Crown.—It often happens that the carpels will be either partly or 

fully transformed into petaloids that differ from both the guard petals 
and the petaloids which have been derived from the stamens. This 

type of flower we call the crown. Very often crown varieties are noted 

in which the guard petals and crown are one color and the collar a 

different color or a much lighter shade than the guards, as ‘‘ Agnes 

Mary Kelway.’’ ‘Avalanche,’ “ Papaveriflora,” and “Princess Bea- 
trice’’ are typical varieties of the crown class. 

Bomb.—After the next step toward doubling has been taken, we have 

the bomb. In this the petaloids have become much wider than those 

of the anemone type, and no anthers are to be found scattered through 

the bloom. The central petals, while approaching the guard petals 

in form, are still very distinctly differentiated from them and nearly 

uniform throughout the center of the bloom with no collar or crown 
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in evidence. ‘‘Chas. Binder,” ‘“‘Dr. Bretonneau,’”’ and “Felix Crousse” 

are typical examples of this class. 

Semi-rose.—As noted before, this class was created to include certain 

varieties which have been formerly classed as Semi-double, but which 

are more nearly the true rose type than any other, with the exception 

of a few concealed stamens scattered throughout the bloom. The 

carpels are usually entirely transformed, and in fact the only point 

which prevents this class from being included in the rose type is the 

presence of an occasional pollen-bearing stamen. This seems to be 

a stable characteristic, however, and therefore the committee propose 

this class to include such varieties as “‘Mons. Martin Cahuzac’’ and 

‘“Madame Jules Calot,” rather than do these varieties the injustice of 
classing them in the semi-double group, which is understood to include 

varieties of a more loose make up, with many visible stamens, as “‘ Ful- 

gida,”’ and ‘“‘ Marie Jacquin.” 
Rose.—The rose is the common type of the fully double Shee In 

it all the stamens and carpels are fully transformed into more or less 

evenly arranged petaloids. They may not in every case be indistinguish- 

able from the guard petals, but when the guards are quite distinct it 

would be called a bomb. The line dividing the rose and the bomb 

is thus seen to be quite an arbitrary one. 

“Festiva Maxima,” ‘“‘Madame Lemoinier,” and ‘Eugene Verdier’ 

are very good illustrations of the rose type. 

Each of these divisions, based on form, may be again divided on a 
basis of color, as white, shell pink, solferino, crimson, magenta, yellow, 

and the like. In this preliminary report, however, we have divided 

them into only three general classes on the basis of color, White, Pink, 

and Red. As the work advances and the technical color terminology 

is better understood by the growers, it will no doubt be desirable to 

make this color division more definite. 

CORRECTIONS TO BULLETIN 259 

Corrections have been made in certain cases in which the descrip- 
tions in Bulletin 259 are incorrect. In the majority of cases, however, 

the descriptions here given are merely more typical of the variety in 

question. In dealing with this very changeable species, it is not strange 

that some of the descriptions made when the work was first under- 

taken should need correction as the study advances. As is noted in 

the introduction the plants do not bear typical blooms, characteristic 

of the variety, until the clump is well established. 
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ARC, JEANNE D’, 

Spectes—P. albiflora. Originated by Calot, 1858. 

Donated dy Goos & Koenemann, Dessert, and Cottage Gardens Co. 

Description in brief—Medium to large, pale lilac rose 1 (130) and sulphur to 

cream white bomb typc, with an occasional wide petalsame color asguards found 

in center of bloom; in fact, on very well grown plants these wide pink petals 
partly conceal the cream center. Midseason. Good variety. 

Description in detail—This is not a typical bomb bloom, since on very well grown 

plants it more nearly approaches the crown or informal rose type due to the 
wide central petals same color as guards. Odor pleasant. 

Plant is a strong, healthy grower of good habit with strong, medium-long 

stems. Free bloomer, in clusters. 

Remarks—‘ Jeanne d’Arc” is very similar to ‘‘Golden Harvest,” but is a taller 
grower and produces a larger bloom than the latter variety. 

AVALANCHE. 
Spectes—P. albiflora. Originaied by Crousse, 1886. 

Donated by Dessert. 

Description in briej—Medium to large, fairly compact whitecrown type, flecked with 
carmine, with cream white collar. Midseason to late. Very good variety. 

Should be valuable cut bloom. 

Description in detail—Collar well differentiated. Tuft of short, narrow, cream 

petals in center of bloom. Occasional carmine splash on outside guards. 

Odor pleasant. 

Plant is a medium strong grower of fair habit; somewhat inclined to spread. 

Free bloomer in clusters. 

Remarks—There has been great confusion with this variety and ‘‘Albatre,” but 
the latter has a larger, more compact bloom, and is about two days earlier; 

is a more upright grower and is more of a rose type, while ‘‘ Avalanche” 

is a crown. Also the carmine flecks in ‘‘Avalanche” are very noticeable, 

while in ‘‘Albatre” they are mere lines on the very edge of the central petals, 

hardly noticeable to the casual observer. (See Albatre.) 

Correction to Bulletin 259, which wrongly describes this as a rose type. 

BERLIOZ. 

Species—P. albiflora. Originated by Crousse, 1886, 

Donated by Cottage Gardens Co., Croux Bros., L. Paillet, and Peterson Nurseries. 

Description in brief—Large, rosy magenta 1 (169), compact, rose type bloom, 

(with stamens) silver tipped. Midseason to late. Good showy variety for 

this type. 

Description in detail—Guards not differentiated; perfect rose type, with a few 
stamens concealed in bloom. Color is somewhat splashed on; tips of Petek 

fade to nearly white. 
Plant is a medium vigorous grower; stems good length and medium strong; 

good habit. Fairly free bloomer; an occasional blighted bud. 

Remarks—Very similar, if not identical, with ‘‘ Berlioz” is the variety ‘‘ Bertha ;”’ 
however, we are hardly justified at the present in saying they are Syn 

Future study will doubtless clear up this point, 
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BERTRAND, GENERAL, 

Species—P. albiflora. Originated by Guerin, 1845. 

Donated by Dessert. 

Description in briej—Large, compact, medium dark pink, typical globularbomb type 

(solferino red 3 [157]); central petals have slight silver tip. Early. Extra 

good variety; good commercial bloom. 

Description in detail—Guards clearly differentiated; central petals narrow and 

nearly uniform through the entire bloom. Bloom is not transformed; green- 

ish white carpels; few hairs and carmine stigma. Odor pleasant. 

Plant is a very strong, upright grower. Free bloomer in clusters. 

Remarks—Some growers have sent ‘‘Edulis Superba” under this name, but there 

should be no confusion, as ‘‘Edulis Superba” has a large flat crown with a 

small collar, while ‘‘Gen. Bertrand” is a typical bomb. The color of the two 

is the same, as well as the blooming season. 

“‘Gen. Bertrand” has been sent out as ‘“‘Grandiflora rosea,’ 

variety has a somewhat larger, more loosely made bloom. 

Again, this variety has been confused with ‘‘Modeste Guerin.” The two 

sorts are very similar, but ‘“‘Gen. Bertrand” is slightly lighter in color and 

blooms two or three days later. 

Synonym— Madame Furtado” seems very similar, if not identical with ‘‘Gen. 

Bertrand.” (Note.) 
Correction to Bulletin 259, which incorrectly describes this as a rose type. 

Note—The opinion of the committee is confirmed by observations of Mr. A. Dessert. 

Sailsos nas 

CALOT, MADAME. 

Species—P. albiflora. Originated by Millez, 1856. 

Donated by Andorra Nurseries, Dessert, and Peterson Nurseries. 

Description in brief—large, pale hydrangea pink 1 (132); rose type; center shaded 

slightly darker with a somewhat sulphur tint in collar. Early. Good. 

Description in detail—Entirely transformed and somewhat differentiated; central 
petals have occasional crimson fleck; rarely a bloom tends toward the crown 

type, but in general it is a typical rose. Odor pleasant. 

Medium tall, strong grower, slightly spreading habit. Free bloomer in 

clusters. 

CANARI. 
Specites—P. albiflora. Originated by Guerin, 186r. 

Donated by Andorra Nurseries and L. Paillet. 

Description in brief—Medium size, white bomb, with pale pink tint in the guards, 

and amber white center when bloom first opens, fading to white. Late. 

Medium variety. 

Description in detail—Well differentiated; central petals fairly uniform throughout 

bloom, Carpels pink, covered wth white hairs; pink stigmas. Odor pleasant. 

Plant not a very strong grower, with rather weak stems. Medium bloomer. 
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CHRYSANTHEMIFLORA, 

Species—P. albiflora. Originated by Guerin, 1842, 

Donated by A. Dessert. 
Description in brief—Small, yellowish white, anemone bloom with lilac white 

guard petals. Very early. Medium sort for the season. 

Description in detail—Very variable bloom, anemone to bomb on the same plant. 

Lilacy white guards surrounding narrow central petals, which are lemon 
yellow in the anemone blooms; however, in the more double blooms these 

central petals widen and are white except for a ridge of lemon yellow extending 

down the center of the petal. Carpels yellowish green; smooth pink stigmas. 

Odor pleasant. 

Medium vigorous, low-growing plant of good habit. 

Synonyms—“ Sailet” is identical with the above. 
Correction to Bulletin 259—This variety is incorrectly called a Japanese in the 

above publication. Such blooms occur on poorly established plants. 

COUQUETTE, LA. 

Species—P., albiflora. Originated by Guerin, 1861. 

Donated by Goos & Koenemann, Cottage Gardens Co., B. H. Farr, A. Dessert, and 

Peterson Nurseries Co. 

Description in brief—Large, light pink crown 1 (157) with a rose white 2 (8) 
collar; carmine flecks on central petals. Midseason. Good variety. 

Description in detail—Clearly difierentiated; linear petals at collar, widening 
toward center, with the crown same color as guards and flecked with car- 

mine; a few linear petals in the extreme center of the bloom. Quite a varia- 

tion in the blooms on the same plant. Odor pleasant. 

Strong vigorous grower, of medium good habit. Medium bloomer in 

clusters. Characteristic light narrow foliage with green, medium length stems. 

CROUSSE, FELIX. 

Species—P. albiflora. Originated by Crousse, 1881, 

Donated by Cottage Gardens Co., Croux Bros., Dessert, Jackson and Perkins. 
Peterson Nurseries, and Goos and Koenemann. 

Description in brief —Large, bright red, typical bomb (tyrian rose 3 [155]), globular 
and compact when first opening, but opens out somewhat with age. Mid- 
season. Extra good. 

Description in detail—Guard petals clearly differentiated; linear petals at the 
collar widening toward center, forming a compact bomb which opens up 
somewhat with age, exposing linear petals in extreme center of bloom. Odor 

pleasant. 
Strong, vigorous grower, with a long stem; rather spreading habit; will 

not stand up well in the rain. Free bloomer in clusters. 

Remarks—Blooms more freely than ‘‘ Augustin d’Hour” (“Marechal McMahon”) 

and about the same as ‘‘ Victor Hugo.” Color is very similar; possibly ‘‘ Felix 
Crousse”’ is a little more brilliant. 

Correction to Bulletin 259—This variety is incorrectly described as a rose type 
bloom in the above publication. 
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DELACHE. 

Species—P. albiflora. Originated by Delache, 1856, 

Donated by Cottage Gardens Co., Dessert, Jackson & Perkins, and J. Charlton 

& Sons. 
Description in briej—Medium compact, medium to large size, rosy magenta 4 

(169) rose type bloom with stamens (nearly all concealed). Petals have 

a slight silvery tip with age. Midseason to late. Extra good variety of 
this type. 

Description tn detail—Stamens nearly all concealed; bloom not differentiated; 
would be taken for rose type without close examination; bloom becomes 
slightly silvery tipped with age; not transformed, carpels green, smooth, 

with pink stigmas; outer guards occasionally streaked pinkish white. Odor 
unpleasant. 

Plant is a strong, vigorous grower; medium length and strong stem; very 

upright habit like ‘‘Sarah Bernhardt.’’ Very free bloomer in clusters; dark 
green, thick, leathery foliage with bronze stems. 

Remarks—Some growers have sent ‘‘Fulgida” to the Cornell plots under the 
name of ‘‘ Delache.’’ The habit and season of the two are alike, but ‘‘ Fulgida” 

has finer, lighter colored foliage and a looser bloom, which shows the stamens 

much more plainly; and in general the bloom is much lighter in color, due to 

the decided silvery tips. The color of the buds or petals before fading is 
identical. Other varieties which have been confused with ‘‘Delache” are 
“Ed. Andre” and ‘‘ Atrosanguinea.”” The ‘“ Delache” is a much more upright 
grower, very free bloomer, and superior variety in every way to ‘‘Ed. Andre” 
or ‘‘Atrosanguinea.” See pp. 244. 

Correction to Bulletin 259—Under the description of ‘“‘Delache,” the statement 
is made that this variety is similar to “Francois Ortegat,’”’ but larger and 
more spreading habit, with larger leaves. This may not be clearas stated, 

but the “‘ Delache” has a very erect habit, and ‘‘ Francois Ortegat” is spread- 
ing in habit. 

DEMAY, NOEMIE. 

Should be changed in Bulletin 259 to a ‘“‘midseason” or “late” variety rather 
than “early” as published. 

DUPONT, MONS. 
Species—P. albiflora. Originated by Calot, 1272. 

Donated by Andorra Nurseries, Cottage Gardens Co. and Dessert. 

Description in brief—Large, cream white, semi-rose type bloom. Midseason. 
Extra good. 

Description in detail—Large fine bloom; not differentiated; petals are intermingled 
with stamens in all stages of development, but mostly concealed; petals are 

streaked with crimson. Odor pleasant. 
Plant is a strong, tall grower, with a very stout stem and upright habit. 

Free bloomer in clusters. 

Remarks—(Note.) ‘Boule de Neige” is very much like “‘Mons Dupont,” but 

it lacks somewhat the cream tint and blooms three or four days earlier. 
Note—From correspondence with A. Dessert. 

I2 
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EXPOSITION UNIVERSELLE, SOUVENIR DE L’. 

Species—P. albiflora. Originated by Calot, 1867. 

Donated by Dessert, B. H. Farr, Peterson Nurseries and J. F. Rosenfield. 

Description in brief—Large, showy, medium light pink (violet rose 154), with 

slight silver reflex, rose type bloom; entirely transformed. Midseason to 

late. Good. 

Description in detail—Bloom is not differentiated; petals growing narrower toward 

center of bloom; tuft of short petals in extreme center; entire bloom slightly 

silver tipped; entirely transformed. Odor pleasant. 

Plant is a strong grower; medium length; rather weak stems and some- 

what spreading habit. Free bloomer in clusters, 

FIANCEE, LA. 
Spectes—P. albiflora. Originated by Dessert, 1902. 

Donated by Peterson Nurseries. 
Description in brief—Very large, white with yellow center. Single. Early. Good 

variety. 

Description in detail—Carpels greenish white and hairy; stigmas long, white and 

recurved. Odor slight. 

Plant is strong, coarse grower, with a very spreading habit. Free bloomer. 

Characteristic coarse, thick, leathery foliage. 

Synonyms—This variety is also being sold by some as “‘ Albiflora,” “‘ Japan Single 
White,” and ‘‘Albiflora, The Bride.”’ Very similar to the above, if not iden- 

tical, is ‘‘Snowflake’’’ 

Remarks—There has been some confusion concerning ‘‘ La Fiancee” and “* Albiflora,” 

and many growers are selling this variety under the latter name, but the 

true primitive ‘‘Albiflora”’ is much inferior to the variety ‘““La Fiancee.” 
The former is a lower grower, with smaller bloom, not nearly so free a bloomer 

s ‘‘La Fiancee.’’ It is, however, really ‘‘La Fiancee” which usually occurs 

ae the name of “ Albiflora”’ in this country. 

Correction to Bulletin 259, which incorrectly states that “ Albiflora ” andes dua 

Fiancee” are identical. 

GEISSLER, MADAME 
Species—P. albiflora. Originated by Crousse, 1880. 

Donated by Dessert and Peterson Nurseries. 
Description in brief—A very large, attractive, very compact, globular, imbricated, 

light pink (violet-rose 154), rose type bloom, 

Description in detail—Not clearly differentiated; petals widening from the collar 
to form a somewhat cup-like center, with narrow short petals in the extreme 

central portion; the collar is not distinct enough, however, to make it a crown 

type bloom; no crimson flecks present. Odor pleasant. 
Medium grower with rather spreading habit; the very large blooms over- 

balance the strength of the stems. Medium bloomer. 

Remarks—The bloom is very similar to ‘‘Madame Forel;’’ however, it is 
slightly larger, and borne on shorter stems. 
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GERARD, MARGUERITE. 
Species—P. albiflora. Originated by Crousse, 1892. 

Donated by De Graaf Bros. and Goos & Koenemann. 

Description in brie/—Medium to large, very pale hydrangea pink, fading to nearly 

white, compact, semi-rose type, when first open, but developing into a crown 

bloom later, with stamens. Late. Good variety; value is probably limited 

to landscape work, due to the visible black anthers. 

Description in detaii—Stamens visible at collar and in center of bloom; the anthers 
are likely to turn black with age, especially after a shower; many of the 

central petals and even the guards have minute dark carmine, almost black 

flecks on the tips. Odor pleasant. 

Very strong grower; medium height plant, with strong stem; habit some- 
what spreading. Free bloomer in clusters. 

GUERIN, MODESTE. 

Species—P. albiflora. Originated by Guerin, 1845. 

Donated by Cottage Gardens Co., Croux Bros., Andorra Nurseries, Dessert, B. H. 

Farr, Ellwanger & Barry, and Peterson Nurseries. 

Description tn brief—Medium to large, compact, solferino red 2 (157), typical 
bomb type bloom. Midseason. Extra good, exceptional commercial bloom. 

Description in detail—Few linear petals at the collar, widening to half an inch 
wide in center of bloom; transforming pale yellow carpels; few hairs and a 
pink stigma. Odor pleasant. 

Medium tall plant, with an extra strong stem; fine upright habit and extra 
good vigor. Free bloomer in clusters. 

Correction to Bulletin 259, which wrongly classifies this variety as a rose type. 

JACQUIN, MARIE. ; 

Species—P. albiflora. Originated by Verdier. 

Donated by Dessert and L. Paillet. 
Description in briej—Medium to large, rose white, fading to lilac white; semi- 

double, with partly visible yellow stamens in center of bloom. This bloom 

is single on young or not well-established plants. Midseason. Extra good 
for landscape work. 

Description in detail—In many of the old catalogues, and some of the present 

day ones, this variety is shown as single, but on old plants which have re- 

ceived good culture the bloom has transformed into a Joose, semi-double, 
with the central petals not differentiated and the same color as the guards, 

which is a very delicate pink tint, fading to white. Odor unpleasant. 
Strong, vigorous plant of good upright habit. Free bloomer in clusters. 

Synonyms—This variety can be found masquerading under the following names: 
“Bridesmaid,” ‘‘Madame Durufle,” and ‘‘ Water Lily.” It should be known 
as “‘Marie Jacquin” only, as it was originated and published as such four to 
fourteen years before it appeared under the afore-mentioned synonyms. 

Correction to Bulletin 259, which described this variety as ‘Marie Jacquin” and 

pictured it as ‘Water Lily,” Fig. I. 
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MECHIN, ARMANDINE. 

Species— P. albiflora. Originated by Mechin, 1880. 

Donated by Cottage Gardens Co., Dessert and L. Paillet. 

Description in brief—Large, fairly compact, rather flat, rosy magenta 4 (169) 

semi-rose type bloom. Midseason. Medium variety. 

Description in detail—Stamens well concealed in rather compact bloom when 
well grown; typical flat rose type; not differentiated; short, narrow petals 

in extreme center of bloom. Odor unpleasant. 

Medium strong growing plant, with rather spreading habit; medium stems, 

Medium bloom in clusters. 
Correction to Bulletin 259, which describes this as a semi-double. 

VOLCAN. 

Correction to Bulletin 259—The variety described under the above name in Bul- 
letin 259 is in reality ‘“‘Chas. Verdier.” 

The true variety ‘‘ Volcan” does not occur in our plots at the present 

writing. 
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DESCRIPTIONS OF VARIETIES 
In the following descriptions the varieties of peonies are thrown into 

eight groups: Single, Japanese, Anemone, Semi-double, Crown, Bomb, 

Semi-rose, and Rose. Each group is subdivided into its leading colors 

by the marginal divisions. For a discussion of the above classification 

see page 227. 
EXPLANATORY REMARKS 

The donor’s name occurs in connection with the description of the 

following varieties only in those cases in which the variety is still alive 

and true to name in our plots, as received from the donor. Some ex- 

ceptions occur when the description was taken elsewhere than at the 

Cornell plots, in which case the nursery visited is credited in the des- 

cription as having donated the said variety. 

In all cases when the term “commercial bloom”’ is used, we refer to 

the value as a cut bloom only, unless otherwise noted, thus including 

in one term the characteristics noted on the score card as keeping quali- 

ties, shipping qualities, and handling qualities. 

The varieties which are described as blooming “‘in clusters” should be 

disbudded when grown for cut blooms. 

I. SINGLE 

White AURORA. 
Spectes—P. albiflora. Originated by Mrs. Pleas. 
Donated by Peterson Nurseries. 
Description in brief—White with a slight rose tint in the guards, single. Early. 

Medium variety of this type. 

Description in detail—Carpels hairy; red stigmas. Odor disagreeable. 
Free bloomer in clusters. 

Remarks—There is another variety being sold under this name which is a bright 

pink rose type, the exact identity of which is unknown at present. 

There is also a variety originated by Dessert in 1904 known as Aurore, 
which should not be confused with Aurora. It does not occur however in 

the Cornell plots. 

EXQUISITE. 

Species—P. albiflora. Origin unknown. 
Donated by Rosenfield. ; 
Description in brief—Medium size, white, single, with yellow stamens. Mid- 

season. Medium variety. 

Description in detail—Carpels green and hairy; stigmas white with slight pink 
tint. Odor unpleasant. 

Vigorous. grower; good, upright habit; slightly inclined to blight. Free 

bloomer singly. 
Remarks—Similar to “ Albiflora” and ‘“‘Japan Single White,” but ‘ Exquisite” 

has a more upright habit. 
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Pink ADAM BEDE. 

S pecites—P. albiflora. Originated by Kelway. 
Donated by Peterson Nurseries. 
Description in brief—Large dark pink (solferino red 4 [157]), single. Early. Good 

variety of the type. 

Description in detail—Carpels smooth, with red stigmas. Odor unpleasant. 

Plant a strong grower with dense habit. Free bloomer in clusters. 

CLIO. 

Species—P. albiflora. Onginated by Peterson. 
Donated by Peterson Nurseries. 
Description tn brief—Large, medium light pink (violet rose 1 [154]), noe with 

yellow stamens. Early. Medium variety. 

Description in detail—Carpels green, smooth; stigmas delicate pink. Odor lacking. 

Plant is a strong, vigorous grower; stems long, red and good strength; has 

poor spreading habit. Free bloomer in clusters. 

JOSEPHINE. 

Species—P. albiflora. Originated by Kelway. 
Donated by Andorra Nurseries. 

Description in brief—Medium size, dark pink (solferino red 4 [157]); single. Early. 

Inferior variety, not an attractive bloom. 

Description im detatl—Strong, vigorous growing plant with an upright habit. 

Medium free bloomer in clusters. 

PLEAS, DR. EDGAR. 

Species—P. albiflora. Originated by Mrs. Pleas, ° 
Donated by Cottage Gardens Co. 

Description in brief—Very large, dull pink (lilac 1, [178]), single. Midseason. 
Medium for this type of bloom, valuable only for landscape work. 

Description in detatil—Extreme single; many golden stamens and narrow row of 

large guard petals. Smooth, pale green carpels, with pale yellow stigmas. 

Odor unpleasant. 

Tall, medium vigorous plant, of good habit. Medium bloomer in clusters. 

Red DE JUSSIEU. 
Species—P. albiflora. Originated by Guerin, 1850. 
Donated by Ellwanger & Barry. 

Description in brief—Medium to large, rosy magenta (169), single. Late. Extra 
good for this type of bloom. 

Description in detail—Showy red, single, three or four rows of guards surround- 

ing small, yellow stamens; occasional wide petal coming up among stamens, 

showing a tendency to double, but the single bloom seems to be 

characteristic of the variety. Odor pieasant. 

Tall, strong, vigorous grower of very upright habit. Very free bloomer 

in clusters. 
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INTERMEDIA. 
Species—P. anomala. Origin unknown. 
Donated by Peter Barr. 
Description tn brie/—Medium size, crimson carmine 4 (159), single. Early. Medium 

variety. 
Description in detail—Carpels almost smooth, abundance of stamens. Medium 

bloomer in clusters. 

MARSAUX, M. 

Species—P. albiflora. Originated by Verdier, 1861. 
Donated by Dessert. 

Description in brie/—Medium size, rosy magenta 1 (169), single. Midseason. 

Medium variety. 

Description in detail—Has three or four rows of guards and occasional linear 
petals at the guards, approaching semi-double type. Petals are very bluntly 

rounded at the apex. Odor unpleasant. 

Plant is a strong grower, medium length and strength of stem, medium 

good habit. Free bloomer in clusters. 

MOOR, THE. 

Species—P. albiflora. Originated by Peter Barr. 
Donated by Thurlow. 
Description in brief—Large, purple garnet 4 (165), single, with golden stamens. 

Early. Good variety of this type. 

Description in detail—Stamens bright yellow, filaments same color as petals, a 
very dark, rich color; not so deep a shade as ‘‘Mons. Martin Cahuzac”’, but 

same color. 

Medium tall plant, good grower, somewhat inclined to spread. Free bloomer 

in clusters. 

ROSY GEM. 

“Species—P. arietina. Origin unknown, 
Donated by P. Barr. 
Description in brief—Dark, purplish red (170), single, with a golden yellow center. 

Early. Medium variety for a single.. 

Description in detail—This variety belongs to the species P. arietina, for a descrip- 
tion of which see Bulletin 259, p. 102. Typical single flower. Medium 

bloomer, never but one bloom on a stem. 

RUBENS. 

Species—P. albiflora. Originated by Delache, 1854. 

Donated by Cottage Gardens Co. 
Description in brief—Medium to large; very dark crimson 5 (168), single bloom. 

Late. Inferior variety. 

Description in detail—Carpels green, slightly hairy, turning brown with age. Odor 

pleasant. 

Medium to weak growing plant, poor habit. Medium bloomer singly. 

Remarks—Some growers report this variety as nearly semi-double on well estab- 
lished plants, producing blooms somewhat similar in form to ‘Marie Jacquin,” 
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Il JAPANESE 

Red LABOLAS. 

Species—P. albiflora. Originated by Kelway. 
Donated by Thurlow. 
Description in brief—Small, dark crimson 3 (168), Japanese type bloom, central 

petals narrow, faded somewhat and tipped with remnants of yellow anthers. 
Midseason. Only medium variety. 

Description in detail—In very strong, vigorous blooms an occasional wide petal 
found among central petals, but the average bloom is a typical ‘‘Japanese”’ 

Odor pleasant. 
Only medium strong plant and rather slender stem, upright habit. Medium 

bloomer in clusters. 

Ii ANEMONE 

White ANEMONEFLORA ALBA. 

S pecies—P. albiflora. Originated by Lemoine, 1835. 

Donated by B. H. Farr. 

Description in brief—Small sulphur white anemone bloom, guards cream white 
with sulphur white center. Late. Good variety of this type. 

Description in detail—Central petals clearly differentiated, linear, sulphur yellow 
with wider tips. On well-grown plants there will be found an occasional 

wide petal in center of the bloom among the narrow ones. Odor unpleasant. 

Plant is a medium strong grower, fairly upright habit, not a very strong 

stem. Medium bloomer in clusters. Foliage very distinct light green and 

coarse. 

BROOKE, LADY. 
Species—P. albiflora. Originated by Kelway, 1895. 
Donated by B. H. Farr. 
Description in brief—Small, sulphur white, anemone with lilac white guards, 

very attractive bloom. Midseason. Good of its type. 

Description in detail—Typical anemone bloom, not being developed enough to 
be called a bomb. Central petals sulphur white and nearly uniform through- 
out, starting as linear at the collar and widening to about } to 4 inch at the 

center. Carpels partly visible, pale green, covered with white hairs, with a 
cream white stigma. Odor lacking. 

Plant is a medium strong grower, and fairly upright habit. Medium 

bloomer. 

MOUNTEBANK. 
S pecies—P. albiflora. , Originated by Kelway. 
Donated by B. H. Farr. 

Description in brief—Very large, milk white and amber yellow 1 (28), anemone 

bloom. Midseason. Extra good for this type. 
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Description in detail—Very showy anemone bloom; almost linear, rich amber 
yellow 1 (28), petals in middle of bloom. In especially well-grown plants 
there are a number of wide white petals coming up in center of bloom, form- 

ing small crown, surrounding linear yellow petals, with remnants of anthers 

intact in extreme center of bloom. Smooth, green carpels, pinkish toward 

the tip, with pink stigmas. Odor pleasant, 
Medium height, vigorous grower, with rather slender stem and spreading 

habit. Medium bloomer in clusters. 

SAILET. 
Specites—P. albiflora. 
Donated by James King. 

Synonym—This is identical with ‘‘Chrysanthemiflora,’’ which was originated by 

Guerin in 1842. ‘‘Sailet” seemed to have come suddenly into the trade 
within recent years. 

Pink GUERLE, MADAME DE. 
Species—P. albiflora. Originated by Crousse, 1883. 
Donated by Cottage Gardens Co., Dessert, and L. Paillet. 

Description in brief—Medium size, light pink (violet rose 3 [154]), typical anemone 

bloom, with a lilac white center. Early to midseason. Medium to good. 
Description in detatl—Few linear petals at the collar, with the center of the bloom 

made up of narrow petals, carpels nearly smooth, crimson stigmas, slight 

indications of transforming carpelodes at the base of the carpels. Odor 
pleasant. 

Strong, medium height plant, of good habit, good stems. Free bloomer 

in clusters. 

Red ANEMONEFLORA RUBRA. 

Species—P. albiflora. Originated by Delache, 1854. 
Donated by B. H. Farr. 

Description in, brief—Medium size, tyrian rose (155), anemone type bloom, Mid- 

season. Good variety of this type. 

Description in detail—Clearly differentiated, narrow petals throughout center of 

bloom, some well-grown plants show blooms with an occasional wide petal 

in center of bloom. Carpels dark crimson, very few hairs, crimson stigma. 

Odor unpleasant. 
Plant is a good, strong, medium tall grower of good habit. Free bloomer 

in clusters. 

GOSSELIN, CHARLES. 

Species—P. albiflora 
Donated by De Graaf Bros. 
Synonym—This in reality is ‘‘Anemoneflora rubra,” and should be known as 

such, See above. 
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PETITE RENEE. 

Species—P. albiflora. Originated by Dessert, 1899. 

Donated by Cottage Gardens Co. 

Description in briej—Very large, magenta (182), anemone bloom with linear central 

petals. Midseason. Extra good of this type; poor keeping bloom; good for 

landscape work only. 

Description in detail—On young plants the blooms are more nearly Japanese 

type, with remnants of yellow anthers on central petals. The average plant 

produces an anemone bloom, while a very strong, vigorous plant produces 

blooms with a small crown, same color as guards. Carpels yellowish green, 

smooth, with crimson stigmas. Odor unpleasant. 

Medium height plant, good stems, extra good upright habit. Free bloomer 

in clusters. ' 

Remarks—Believed to be similar if not identical with ‘‘ Hinodesekai.” 

IV SEMI-DOUBLE 

White ' BELLE OF YORK. 
Species—P. albiflora. Originated by Harrison 
Denated by Cottage Gardens Co. 

Description in brief—Large, lilac white, semi-double, central petals variegated 

with crimson, visible stamens in center of bloom. Early. Poor commercial 

bloom; fair landscape variety. 

Description in detail—Large, loose, semi-double, stamens around collar and in 

center of bloom, nearly transformed remnants of hairy, pale green carpels, 

with pale pink stigmas. Odor pleasant. 

Plant medium tall, strong grower, fair stem, good habit. Medium bloomer 

in clusters. 

BRIDESMAID 
Specites—P. albiflora. 
Donated by—Andorra Nurseries. 

Synonym—This is a well-established French variety, ‘“‘Marie Jacquin” (originated 

by Verdier, described and published as such in ‘‘Revue Horticole,’’ 1885), 

renamed to ‘‘ Water Lily,” ‘“‘ Bridesmaid,” etc. See ‘‘Marie Jacquin,’’ pp. 17 

WATER LILY. 

Species—P. albiflora. 

Donated by J. Charlton. 

Synonym—This is identical with and should be known only as “‘ Marie Jacquin,” 

(originated by Verdier, described and published as such in ‘‘Revue Hor- 

ticole,”’ 1885). Has also been renamed ‘‘ Bridesmaid” as noted before. 



PEONY CLASSIFICATION. 303 

BOLLOMONT, MADAME DE. 

Spectes—P. albiflora. Originated by Crousse, 1892. 
Donated by B. H. Farr. 

Description in brief—Large crimson pink 2 (150), semi-double type. Midseason. 
Good. 

Description in detail—Not differentiated; full, semi-double, with silver reflex; 

stamens scattered through the bloom; petals wide throughout entire bloom. 

Odor pleasant. 

Plant is a strong, vigorous grower and free bloomer; terminal buds are 

the only ones to develop. Dark foliage, reddish green stem. 

Pink PALLAS. 
Species—P. albiflora. Originated by Terry. 
Donated by Andorra Nurseries. 

Description in briej—Large, flat, pale pink (hydrangea pink), semi-double type 

with white central petals and partly visible golden stamens. Midseason. 

Extra good of the type for landscape. 

Description in detail—Pale hydrangea pink guard petals, with central petals 
fading to white. Not clearly differentiated, but central petals about half 

as wide as guards. Golden stamens visible at center of bloom and around 

collar, giving entire bloom a somewhat yellow appearance. Medium size, 

strong, vigorous plant, with very erect habit. Extra free bloomer in clusters. 

Remarks—It might safely be expected to develop into a full double in years to 
come. 

ROSSEAU, ARMAND. 

Species—P. albiflora. Originated by Dessert and Mechin, 1903. 
Donated by Dessert. : 
Description in brief—Medium to large, flat, loose, open, dark dull pink, violet 

rose 5 (154), with silvery reflex, semi-double. Midseason. Good variety 
for this type. 

Description in detail—Stamens plainly visible in center of bloom and at collar. 

Very vigorous, strong growing plant, with good stem and upright habit. 
Free bloomer in clusters. 

Red ANDRE, EDOUARD. 

Species—P. albiflora, Originated by Mechin, 1874. 
Donated by B. H. Farr, and Goos & Koenemann, 
Description in briej—Medium size, dark carmine violet 4 (174), loosely made, 

semi-double type, with visible stamens around collar and in center of 
bloom. Midseason. Inferior variety, under our conditions, keeping and 
shipping qualities poor. 

Description in detail—Guard petals not differentiated from rest of bloom; wide 
notched petals throughout the bloom. Odor medium. 

Low, compact-growing plant, rather dwarf habit, with rather weak stem; 

blights badly. Medium to shy bloomer 1n clusters. Foliage dark green 
and leathery, stems red. 

Remarks—There has been some confusion between this variety and ‘‘ Delache.”’ 

This is an inferior variety in every way compared with ‘“‘Delache.” See 

notes on the latter on p, 233. 
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ATROSANGTUINEA. 
Species—P. albiflora. Originated by Calot, 1850. 

Donated by Peterson Nurseries. 
Description in briej—Medium size, rosy magenta (169), medium compact, semi- 

double type, with partly concealed stamens at collar and center of bloom, 

Midseason. Fair variety, not valuable for cut bloom. 

Description in detail—The guards are not differentiated, outer guards are streaked 
with white. Odor unpleasant. 

Plant is a strong, vigorous grower with a spreading habit, stems rather 

weak and dark green. Free bloomer in clusters with only an occasional 
blighted bud. ; 

Remarks—This variety has been somewhat confused with similar varieties as it 
has been sent to the Cornell plots under the name of “‘ Delachei,”’ ‘ Jussier,” 
and ‘‘Rubra Triomphans.”’ It differs from ‘‘Delachei” in habit. The latter 

is a very upright grower, while “‘Atrosanguinea” is spreading. ‘“‘Delachei” 

has a more compact bloom and does not show the stamens as plainly as 

“‘ Atrosanguinea.’”’ ‘‘ Delachei’’ is also a few days later. 
“Atrosanguinea” is a taller grower and not inclined to blight like 

“Edouard Andre” with which it has sometimes been confused. “ Rubra 
Triumphans” is a much looser bloom, nearly single, and more of a crimson 

than ‘‘ Atrosanguinea.”’ 
“Jussieu” does not exist asa distinct variety, but isa synonym of ‘ Atrosan- 

guinea ;’’ the same is true of ‘‘Atrosanguinea superba.” 

BUCQUET, MADAME. 
Species—P. albiflora. ‘ Originated by Dessert, 1888. 

Donated by Dessert. 
Description in brief—Medium to large, very dark crimson, loose, semi-double 

type, uniform color throughout. Midseason. Good variety. 

Description in detail—Guards not clearly differentiated, a few linear petals are 
to be found, but mostly wide petals throughout the bloom. Stamens found 

around collar and at center of bloom, carpels smooth with red stigmas. Odor 

pleasant. 
Plant is a good, strong grower, good habit. Free bloomer in clusters, lateral 

buds inclined to blight. 

DOUBLE RED, THURLOW’S. 
Species—P. albifiora. Originated by Thurlow. 

Donated by Thurlow. 
Description in brief-—A large, medium compact, rosy magenta, 4 (169), semi- 

double type, few yellow stamens visible in center of bloom, Midseason. 
Good. 

Description in detail—Rathe: informal bloom, not clearly differentiated. uniform 
color throughout, mass of short, compact petals in center of bloom, surround- 

ing cluster of yellow stamens, 
Very strong, vigorous grower, rather spreading habit. Free bloomer 

in clusters, lateral buds inclined to blight. Dark green foliage and red stems, 
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L’? EXPOSITION DU MANS, SOUV. DE. 

Spectes—P. albiflora. Originated by Mechin, 1880. 

Donated by Cottage Gardens Co. 

Description in brief—Very large, reddish violet 3 (180), loose, very showy, semi- 

double type, with pronounced silvery reflex. Midseason. Good variety. 

Description in detail—Not differentiated, loosely made bloom with stamens around 

collar and in center of bloom, carpels only partly transformed. greenish- 

white, very hairy, crimson stigmas. Odor unpleasant. 

Plant is a very strong, vigorous grower, long, strong stem and good habit. 

Medium bloomer in clusters. 

FULGIDA. 

Species—P. albiflora. Originated by Parmentier, 1850. 

Donated by Andorra Nurseries, Ellwanger & Barry, L. Paillet, W, T. Smith, and 

Goos & Koenemann, 

Description in brief—Medium size, loose, rosy magenta 3 (169), semi-double type, 

with a verv prominent silvery reflex which gives it a somewhat washed-out 

appearance, stamens visible at center of bloom and around collar. Mid- 

season to late. Good variety of this type. 

Description in detatl—Loose, semi-double with visible stamens, has a washed- 

out appearance, due to rapid fading. Odor lacking. 

Plant is a strong, vigorous grower, very erect habit, similar to “ Delachei.” 

Very free bloomer in clusters. 

Remarks—This has been sent to the plots as ‘‘ Delachei” by some growers, but this 

variety (‘‘Fulgida”) has a very much more silvery refiex, is not nearly so 

compact in bloom, with visible stamens, and has smaller and lighter green 

foliage than ‘‘ Delachei.’”” The season is the same and the habit similar. The 

buds of the two varieties before fading are nearly the same color (rosy magenta) 

169. 

JUSSIER. 

Species—P. albiflora. 

Donated by Ellwanger & Barry. 
Synonym—This is in reality “Atrosanguinea,.” See p. 244. 

PLUTARCH, 

Species—P., albiflora. Originated by Kelway. 
Donated by Andorra Nurseries. 

Description in briefj—Small, loose, rosy magenta 5 (169), semi-double type. 

Late. Inferior variety. 

Description in detail—Fairly well shaped, small bloom, stamens present in center 

of bloom and around collar. Odor pleasant. Rather weak growing plant, 

medium to low spreading habit. Medium bloomer, singly, inclined to blight. 
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RAPHAEL, 

Species—P. albiflora. Originated by Mechin, 1882. 

Donated by B. H. Farr. 
Description in brief—Small, dark crimson 4, (168), semi-double type. Mid- 

season. Inferior variety. 
Description in detail—Not clearly differentiated bloom, petals wide on outer 

edge of collar, with a few narrow ones hidden next to guard petals. Stamens 

in center of bloom. Odor slightly pleasant. 

Medium to weak, low-growing plant. Shy bloomer in clusters. 

RUBRA TRIUMPHANS. 

Species—P. albiflora. Originated by Delache, 1854. 
Donated by Ellwanger & Barry, and Rosenfield. 

Description in briej—Large to medium, loose, dark crimson 5 (168), semi-double 

type. Midseason to late. Inferior variety. 

Description in detail—Loose, informal bloom, outer guards occasionally streaked 

with white. Stamens at center and at collar. 
Weak, low-growing plant. Very shy bloomer, singly, inclined to blight. 

WARE, THOMAS S. 

Species—P. albiflora. Originated by Dessert and Mechin, 1890. 

Donated by Dessert. 
Description in brief—Large to medium, loose, reddish violet 2 (180), semi-double 

type, with a silvery reflex. Midseason. Medium to good variety. 
Description in detail—Loose, rose type bloom, with stamens visible at center 

and around collar of bloom. Few narrow petals scattered informally through- 

out the bloom, guards not differentiated. Odor unpleasant. 

Medium plant, good grower, good stems and good habit. Medium bloomer 

in clusters. 

V CROWN 

White COSTE, MADAME. 

Species—P. albiflora, Originated by Calot, 1873. 
Donated by Andorra Nurseries. 
Description in brief —Medium size, lilac white, crown type with sulphur white 

collar. Midseason. Good variety. 
Description in detail—Clearly differentiated, collar being made up of narrow 

sulphur white 2 (14) petals, guards and crown lilac white 1 (7), crown very 

prominently flecked with crimson. Blooms quite variable, some seem to be 

typical bombs on same plant with crowns. Odor pleasant, 
Medium strong grower, spreading habit, green stems, medium length 

and rather weak. Free bloomer in clusters. Dark green, rather coarse foliage. 

Synonym—‘Cyntherii” is identical with the above. ‘‘ Madame Coste ” has been 

confused with ‘’ Cytherie.” 
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CROUSSE, MADAME, 
Species—P. albiflora. Originated by Calot, 1866 

Donated by Cottage Gardens Co., Ellwanger & Barry, Jackson & Perkins, Peterson 

Nurseries, and Goos & Koenemann. 

Description in brief—Medium size, pure white, reflex crown type, crimson flecks 
on crown. Midseason. Good. 

Description in detail—Clear.y ditterentiated bloom, guards reflex to stem, also 
some of the collar petals after the bloom has been open a short time. Odor 

pleasant. 

Plant is a medium strong, vigorous grower with a rather spreading habit. 

Free bloomer in clusters. 

CYNTHERII. 

Species—P. albiflora. 
Donated by J. Charlton. 
Synonym—This in reality is ‘‘Madame Coste,” originated by Calot in 1873, 

more than twenty years before it appeared under the above name. 

ESPERANCE, L’, 
Species—P. albiflora. Originated by Calot, 1865. 
Donated by Goos & Koenemann. 
Description in briej—Medium size, loose, white, crown type bloom, splashed with 

pink 3 (154), collar milk white. Midseason. Medium variety. 
Description in detail—Loose, informal bloom; pink color due to splashing of fine 

dots; guards large and well differentiated; collar narrow, milk white, made 

up of linear petals which widen rapidly toward center; crown same color 

as guards. Odor pleasant. 
Plant is strong, vigorous grower, of good habit. Free bloomer in clusters. 

FAUST. 

Species—P. albiflora. Originated by Miellez, 1855. 

Donated by Cottage Gardens Co., Dessert, B. H. Farr, J. Charlton, Peterson Nur- 

series, and Goos & Koenemann. 

Description in brief—Medium size, lilac white to hydrangea pink, crown type 

bloom, with sulphur white collar. Midseason, Medium variety. 

Description in detail—Guard petals and crown hydrangea pink, fading to lilac 
white, crown tipped with carmine, collar made up of narrow sulphur white 

petals. Odor nearly lacking. 

Plant is a medium strong grower, slightly weak medium length stem. 

Medium bloomer in clusters. 
Remarks—Rather variable bloom, sometimes it takes on more of a bomb shape 

with crown nearly lacking. 

FIANCEE, LA. 
Species—P. albiflora. Originated by Lemoine, 1898. 
Donated by B. H. Farr. 
Description in brief—Very large, showy white bloom; crown type with stamens. 

Midseason. Good variety. Good commercial bloom. 
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Descripiton in detail—Differentiated, narrow petals in collar, also stamens found 
here and in center of bloom; crown flecked with crimson; petals in extreme 

center of bloom are narrow and short. Odor unpleasant. 

Plant is a strong, vigorous grower. Medium bloomer in clusters. 
Remarks—This variety should not be confused with the single white “‘La Fiancee”’ 

originated by Dessert in 1902 (see p. 234). 

FORMOSA, ALBA. 

Spectes—P. albiflora. Originated by Lemon, 1830. 
Donated by Dessert, and Goos & Koenemann. 
Description in brief—Medium size, white crown type, with a cream white collar. 

Midseason. Medium variety. 
Description in detatl—Guard petals clearly differentiated; medium size, cream 

white collar; prominent crown, tipped and streaked with crimson. Odor 
pleasant. 

Medium strong grower, rather spreading habit. Free bloomer in clusters. 
Dark green, medium size foliage. 

GRANDIFLORA ALBA LACINIATA, 

Species—P., albiflora. 
Donated by Goos & Koenemann. 
Synonym—This is in reality “‘Grandiflora carnea plena,”’ and should be known 

as such, 

GRANDIFLORA CARNEA PLENA. 

Species—P. albifiora. Originated by Lemon, 1824. 

Donated by Cottage Gardens Co., and Goos & Koenemann. 
Description im brief—Large, loose, lilac white, bomb to crown type bloom. Very 

early. Medium variety. 

Description in detail—Large, loose bloom; might almost be taken for a bomb; 

clearly differentiated linear petals at the collar, widening toward center, 

forming low crown; few amber white, linear petals in extreme center of the 

bloom; partly transformed pale green carpels, few hairs, and nearly white 
stigmas. Odor pleasant. 

Rather spreading habit, medium grower. Medium bloomer in clusters. 
Synonym—" Grandiflora Alba Laciniata” is identical with this. 

GRANDIFLORA NIVEA PLENA. 

Specites—P. albiflora. Originated by Lemon, 8824. 
Donated by Dessert. 
Description in brief—Large, white crown type, entirely transformed, central 

petals, flecked with crimson. Midseason. Good. 

Description in detail—Well made, clearly differentiated bloom; crown flecked with 

crimson, surrounding narrow petals in extreme center of bloom. Odor 

pleasant. 
Strong, medium height plant of good habit. Free bloomer in clusters, 
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LUTEA PLENISSiMA. 
Species—P. albifiora. Originated by Buyck, 142. 
Donated by Dessert. 
Description in brief—Medium size, loose, sulphur white crown type, with cream 

white guard petals. Midseason. Medium variety. 

Description in detail—Well-differentiated bloom, wide collar of narrow petals 
with prominent crown, occasional green remnant on crown petals. Odor 
pleasant. 

Tall, vigorous plant, with spreading habit. Free bloomer in clusters. 

MONTIJO, MADAME. DE. 

Species—P. albiflora. Originated by Foulard, 1854. 
Donated by B. H. Farr. 
Description in brief—Medium size, lilac white guards and crown, with cream 

white center and collar. Late. Medium variety. 

Description in detail—Clearly differentiated; linear, cream white petals com- 
posing collar; outer crown petals lilac white, surrounding narrow cream 

white extreme central petals. Greenish white, hairy carpels, pink stigmas. 

Odor pleasant. 
Rather low, medium growing plant, only medium habit. Medium bloomer 

in clusters. 

NEMOURS, DUCHESSE DE. 
Species—P. albiflora. Originated by Calot, 1856. 
Donated by Cottage Gardens Co. 
Description in brief —Medium size, pure white, crown type bloom, sulphur white 

collar, no crimson flecks present. Early, two days later than ‘‘ Festiva 

Maxima.”” Extra good commercial bloom. 
Description in detail—Clearly differentiated, narrow petals in collar, with wide 

petals forming crown, greenish tinge in central petals and no crimson flecks. 

Odor pleasant. 
Plant is a strong, vigorous grower, Medium height, good Stem, and a rapid 

propagator. Very free bloomer in clusters. 

Remarks—This should not be confused with ‘“‘Duchesse de Nemours” (Guerin) 
which from the description in the catalogue of its originator is a ‘“‘clear violet, 

lilac center” and has been greatly confused in this country with ‘ Edulis 

Superba.” 

PAPAVERIFLORA. 
Species—P., albiflora, Originated by Lemon, 1825. 
Donated by Goos & Koenemann. 
Description in briej—Medium size, loose, informal, white, crown type bloom, 

with central petals flecked with crimson. Midseason. Inferior variety in 

Cornell plots. 
Description in detail—Clearly differentiated collar; prominent crown, flecked 

with crimson. Odor pleasant. 
Rather weak plant of medium to low growth, and poor spreading habit 

Medium bloomer in clusters. 
Remarks—There seems to be some confusion concerning this variety as less than 

half the donations sent for trial were correct. 



370 BULLETIN 278. 

PORTIA. 
Species—P. albiflora. Originated by Kelway. 
Donated by James King. 
Description tn brief—Medium size, rather loose, white crown type. Midseason. 

Medium variety. 

Description in detail—Rather an open, loose bloom, well differentiated, prominent 
crown, carpels greenish white, smooth, with white stigmas. Odor pleasant. 

Medium height plant, rather weak stem and spreading habit. Free bloomer 

in clusters. 

PRINCESS BEATRICE. 

Species—P. albiflora. Originated by Kelway, 1886. 
Donated by Cottage Gardens Co. 
Description in brief—Light pink (violet rose 1[154]) crown type with a cream white 

1 (10) collar. Midseason. Good variety of this type. 

Description in detail—Linear, cream white petals in collai1 and scattered through 
the bloom, which widen somewhat toward center of bloom. Crown same 

color as guards with crimson flecks, concealing a few linear petals in extreme 

center of bloom. Odor pleasant. 

Strong, vigorous growing plant of good habit; strong, medium long stems. 

Free bloomer in clusters. Foliage medium to light green. 

QUEEN’S PERFECTION. 

S pecies—P. albiflora. Originated in 1830. 
Donated by Goos & Koenemann. 

Description tn brief—Medium size, lilac white 1 (7) crown type bloom, with 

sulphur white 2 (14) central petals. Early. Medium good variety. 

Description 1n detatil—Guards lilac white, clearly differentiated, collar sulphur 
white, crown same color as guards, flecked with crimson, surrounding narrow 
petals in extreme center of bloom. Odor pleasant. 

Only medium, vigorous plant, with spreading habit. Free bloomer in 

clusters. + 

SOLFATARE. 
Species—P. albiflora. Originated by Calot, 1861. 
Donated by Dessert, Ellwanger & Barry, B. H. Farr, and Goos & Koenemann. 

Description in brief—Large, medium compact, sulphur white, crown type, with 

milk white guard petals; some blooms are typical bomb when they first 
develop. Midseason. Good variety, good commercial bloom. 

Description in detail—Clearly differentiated, sulphur white collar; wide crown 

petals surrounding linear cream petals in the extreme center of the bloom. 
When the bloom first opens it appears more like a bomb, but soon develops 

the crown. Odor pleasant. 

Medium height, vigorous growing plant, of rather spreading habit, good 

stems. Medium to free bloomer in clusters. 
Remarks—This has been confused by some with ‘‘Duc de Wellington” (see Bul- 

létim 259,-p..1 31). 

Synonym—‘ Mont Blanc” is identical with ‘‘Solfatare” in many of the collec- 
tions; there is however a true Mont Blanc originated by Lemoine, 1899. 
not described in this publication, 
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VATRY, MADAME DE. 
Species—P. albiflora. Originated by Guerin, 1863. 
Donated by Cottage Gardens Co., and Dessert. 

Description tn briej—Large, compact, milk white, crown type, with lilac white 

guard petals. Midseason. Only medium variety. 

Description in detail—Dense, medium wide collar of wide yellowish petals, widen- 
ing toward center, crown prominent, flecked and splashed with crimson, sur- 

rounding linear petals in extreme center of bloom. Odor pleasant. 

Rather weak growing, medium height plant. Medium to free bloomer 

in clusters. 

ANDRE, MONS. 
Donated by Dessert. 
Synonym—This in reality is ‘‘Comte de Paris.” See p. 252. 

Pink and White BEAUTE FRANCAISE. 

Spectes—P. albiflora. Originated by Guerin, 1850, 
Donated by Peterson Nurseries, and J. F. Rosenfield. 
Description in brief—Medium size, compact, pale pink (pale lilac rose 1 [178]) 

and cream white, crown type, with very prominent carmine flecks on center 

petals. Midseason. Good variety. 

Description tn detail—Guards pale lilac rose 1 (178); clearly differentiated from 

cream white central petals Odor pleasant. 

Strong, vigorous plant of rather dwarf upright habit, strony, medium to 

short stems. Medium bloomer singly. 

BEAUTE DE VILLECANTE. 

Species—P. albiflora. Originated by Chas. Gombault, 1856. 
Donated by Cottage Gardens Co. 

Description in brief—Large, medium light pink (violet rose 2 [154]) crown bloom 

with a lilac white collar. Midseason to late. Extra good. 

Description in detail—Clearly differentiated collar of linear to narrow petals, 

lilac white. Crown wide and same color as guards, surrounding narrow 

petals same color as collar in extreme center of bloom. Carpels greenish 
white, few hairs, pink stigmas. Odor pleasant. 

Medium height plant, extra good grower. good stem and good habit. Free 

bloomer in clusters. 

BICOLOR. 
Spectes—P. albiflora. Originated by Guerin, 1840. 
Donated by Goos & Koenemann. 
Description in brief—Medium sized, delicate pink (pale lilac rose 1 [130]), low 

crown type, with cream white collar. Early. Good variety. 
Description in detail—Bloom is entirely transformed, central petals same color 

as guards, forming low crown, concealing few linear sulphur white petals 

in the center of the bloom. Odor pleasant. 

Plant is a rather low, strong grower, of good upright habit. Very free 

bloomer in clusters. 
Synonym—The variety sold as Maiden’s Blush is identical with this. 
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CARNEA TRIUMPHANS. 

“pectes—P. albiflora. Originated by Guerin, 1852. 

Donated by Dessert. 
Description in brief—Medium size, rather loose, pale pink 3 (154) crown type, 

with amber white collar 3 (12). Midseason. Poor. 

Description in detail—Guards well differentiated; collar of amber white, with 
wide crown petals same color as guards somewhat faded out toward center, 
occasionally flecked with carmine. Odor pleasant. 

Plant is a weak, medium tall, very spreading grower, not a desirable habit. 

Rather shy bloomer singly and inclined to blight. 

: COMTE DE PARIS. 
Species—P. albiflora. Originated by Guerin, 1842. 
Donated by Cottage Gardens Co., and Dessert. 

Description in brief—Medium size, light pink (violet rose 3 [154])and amber white, 

crown type bloom. Midseason. Medium to good variety. 

Description in detail—Guards well differentiated, violet rose 3 (154) with a wide 

amber white collar and only a small crown; surrounding tuft ef amber white 

narrow petals in extreme center of bloom. Crown is generally noticeably 
flecked with dark crimson. Odor pleasant. 

Medium size plant, strong vigorous grower, with good strong stem. Free 

bloomer in clusters. ; 
Synonyms—‘ Mons. Rousselon” and ‘‘Mons. Andre” are believed to be the same 

as ‘‘Comte de Paris.’’ (Note.) 

Note—From correspondence with A. Dessert. 

DUMAS, ALEXANDER. 

Species—P. albiflora. Originated by Guerin, 1862. 

Donated by Cottage Gardens Co., Dessert, and L. Paillet. 

Description in brief—Medium size, light pink (violet rose 1 [154]) crown type, 
with a creamy white collar. Midseason. Medium variety. 

Description in detail—Entirely transformed, the crown concealing a few linear 
petals at center of the bloom. Odor pleasant. 

Medium to strong growing plant, medium stem. Free bloomer in clusters. 

The lateral buds are inclined to blight. 

| GOMBAULT, GLOIRE DE CHAS. 

Species—P. albiflora. Originated by Gombault, 1866. 
Donated by B. H. Farr, and Goos & Koenemann. 
Description in brief—Medium size, light rose (128) and cream white crown. 

Midseason. Extra good variety, good commercial bloom. 

Description in detail—Guards light rose, surrounding a thick collar of cream 
white narrow petals, growing wider toward center; crown same color as 

guards, with cream white linear petals concealed in extreme center of the 
bloom; partly transformed, smooth green carpels present. 

Strong, vigorous growing plant with very long, strong stem. Free bloomer 

in clusters. 
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GRETCHEN. 
Species—P. albiflora. 
Donated by Goos & Koenemann., 
Synonym—This in reality is the variety “Philomele,” originated by Calot in 

1861. See p. 254. 

GRISI, CARLOTTA. 
Spectes—P. albiflora. Originated by Calot, 1856. 
Donated by Cottage Gardens Co., and Dessert. 

Description in brief—Small to medium, rather compact, tall, light pink (violet- 
rose), silver tipped 1 (154), informal crown; with a lilac white collar. Mid- 

season. Good. 

Description in detail—Clearly differentiated; crown and guards violet-rose 1 
(154) with a lilac white collar; not entirely transformed, pale green, smooth 
carpels, with pink stigmas. Odor pleasant. 

Tall, very strong growing plant, medium stem. Free bloomer in clusters. 

KELWAY, AGNES MARY. 
Species—P. albiflora. : 
Donated by B. H. Farr. 
Description in briej—Large, light pink (violet rose 3 [154]) crown, with a cream 

white collar. Midseason. Good variety. 
Description in detail—Guards surround a thick collar of narrow petals; crown 

same color as guards, concealing linear cream white petals in extreme center 

of the bloom. Partly transformed, small crimson carpels, with crimson 
stigmas. Odor pleasant. 

Tall, very strong, vigorous-growing plant of good habit. Free bloomer 
in clusters. 

Originated by Kelway. 

LEMON, VICTOIRE. 
Species—P. albiflora. Originated by Miellez, 1858. 
Donated by B. H. Farr and Dessert. 
Description in brief—Medium to large, pale pink (lilac 1 [176]) and cream white 

crown type. Late. Medium variety. 

Description in detail—Clearly differentiated bloom, narrow, milk white petals, 

composing collar; crown same color as the guards, flecked with carmine. 
Extreme central petals same color as collar, linear to narrow in width. 

Strong, vigorous growing plant, short, strong stems, dwarf habit. Medium 
bloomer in clusters. 

LUCRECE, 
Species—P. albiflora. Originated by Calot, 1860. 
Donated by Goos & Koenemann. 
Description in brief—Large, loose, pale pink and amber white crown type. Mid- 

season. Good variety. 
Description in detail—Very attractive bloom of this type, wide collar of narrow 

amber white petals, fading to nearly pure white. Crown of very pale pink; 
carpels green, hairy, with pink stigmas. Odor pleasant. 

Tall, extra strong, vigorous-growing plant with a good stem and good 
habit. Free bloomer in clusters. 
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MAIDEN’S BLUSH. 

Specites—P. albiflora. 
Donated by Goos & Koenemann. 
Synonym—This in reality has proved to be “Bicolor” (Guerin, 1840). \There 

is no record of any true variety under the name of ‘‘Maiden’s Blush.” 

NIVALIS. 

Species—P. albiflora, Originated by Buyck, 1840. 
Donated by Dessert. 
Description in brief—Large, pale pink (hydrangea pink [132]) and white crown 

type, with noticeable crimson flecks. Late. Medium variety. 
Description in detail—Hydrangea pink guard petals, with a thick collar of cream 

white. A few short, narrow petals in extreme center of bloom. Odor very 
pleasant. 

Medium height plant, good stems, strong grower. Free bloomer in clusters. 

PHILOMELE. 

Species—P. albiflora. Originated by Calot, 1861. 

Donated by Croux Bros., Dessert, and Goos & Koenemann. 
Description in brief—Medium size, bright pink, violet rose 1 (154) and amber 

white; anemone to crown type bloom. Midseason. Medium variety. 

Description in detail—When blooms first open the narrow central petals are amber 
yellow, soon fading to a more cream white. As the bloom develops, a crown 
the same color as guards appears, edged with dark crimson. Short, narrow 

yellow petals in extreme center of bloom, partly concealed by the crown. 

Odor pleasant. 

Medium height, strong-growing plant, good stem and upright habit. Free 

bloomer in clusters but lateral buds blight badly. 
Synonym—Philomele occasionally appears in the trade under the name of 

‘*Gretchen.” 

PROLIFERA TRICOLOR. 

Species—P. albiflora. Originated by Lemon, 1825. 

Donated by Cottage Gardens Co., Dessert, Fewkes, and J. Charlton. 
Description in brief—Medium size, very loose, white tinted with pink, and sulphur 

yellow crown type bloom, Late. Medium variety. 

Description in detail—Variable until plant is well established. When first set the 

blooms are more nearly Japanese or Anemone type. Clearly differentiated 

bloom; collar of sulphur yellow petals; crown loose and open, same color as 
the guards with frequent crimson flecks, Often only a double row of petals 

forming open crown, enclosing tuft of narrow, sulphur white petals; in other 

cases these central petals are lacking and simply red, hairy, partly trans- 

forming carpels are seen. Some weak blooms lack crown and are perfect 

anemone type. Odor pleasant. 

Medium height plant, good habit and strong stems. Free bloomer in 

clusters. 
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ROUSSELON, MONS. 
Species—P. albiflora. 
Synonym—See ‘‘Comte de Paris,’’ p. 252. 
Remarks—(Note.) Although ‘‘Mons. Rousselon” and ‘‘Comte de Paris” were 

suppositively originated as two distinct varieties (Guerin) they seem identical 

as they appear in the trade today. 

Note—From correspondence with A. Dessert. 

STUART, MARIE. 
Specites—P. albiflora. Originated by Calot, 1856. 
Donated by Dessert, and W. T. Smith. 
Description in briej—Small to medium, white crown type with pale pink guards. 

Midseason. Inferior variety. 

Description in detail—Guard petals are well differentiated, thick collar of narrow 

yellowish petals, widening toward center. Prominent crown flecked with 

crimson, surrounding narrow short petals in the center of the bloom. Odor 
pleasant. 

Rather weak, low-growing plant of poor habit. Medium bloomer singly. 

Pink ACANUM. 

Spectes—P, albiflora. 
Donated by Cherry Hill Nurseries. 
Synonym—This in reality is ‘‘Edulis Superba.” See p. 254. 

ARTHEMISE. 

Species—P. albiflora. Originated by Calot, 1861. 
Donated by Goos & Koenemann. 
Description tn brief—Large, violet rose (154) crown with very pale pink collar; 

typical prominent crown type bloom. Midseason. Very good variety. 

Description in detail—Clearly differentiated; collar medium wide, made of medium 
sized pale yellowish pink petals. Crown same color as guards, petals in 

extreme center narrow, shorter than crown with somewhat the same effect 

as collar. Odor pleasant. 

Plant is a strong grower with an upright habit. Free bloomer in clusters. 

COMTE DE CUSSY. 

Species—P. albiflora. Originated by Miellez, 1857. 
Donated by Croux Bros. 
Description in brief—Medium size, light pink (violet rose 2 [154]) crown type 

with a silvery tipped collar. Midseason. Inferior variety, in the Cornell 
plots. 

Description in detail—Guards well ditferentiated; narrow and linear petals at 

collar, widening toward center; prominent crown in center of bloom, surround- 

ing smooth, green carpels with stigmas and a few linear petals. Odor pleasant. 

Rather a weak-growing plant of medium height, weak stem. Medium 
bloomer in clusters. 
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CUTLER, MAMIE. 

Species—P. albiflora. 
Donated by B. H. Farr. 

Synonym—tThe above so-called variety is ‘‘Edulis Superba” and should be known 
as such. 

DE CAZES, DUC. 

Species—P. albiflora. Originated by Guerin, 1850. 
Donated by L. Paillet. 

Description in brief—Medium size, rather loose, medium dane pink (soiferino 

red 4 [157]) guards and crown, crown type with a silvery collar. Early. 

Rather inferior variety. 

Description in detail—Clearly differentiated bloom; crown and guards same color 
4 (157) with silvery collar; entirely transformed; a few short narrow petals 

concealed in center of bloom, Odor pleasant. 

Medium to weak grower, inclined to have a spreading habit, medium 

stem. Free blo6mer in clusters; slightly inclined to blight. 

DELIA. 

Species—P. albiflora. 
Donated by J. Charlton. 
Synonym—tThe above variety is identical with and should be known as “‘ Edulis 

Superba.” 

DENIS, ETIENNE. 

Species—P. albiflora, Originated by Verdier, 1854. 
Donated by Dessert. 

Description in brief—Small to medium size, medium light pink, (violet-rose 4 

[154]); crown type with silvery reflex to collar. Midseason. Inferior variety, 

in Cornell plots. 

Description im detail—Guards well differentiated; collar linear to narrow petals 
midway toward crown, a few linear petals in extreme center of bloom. Odor 
pleasant. 

Rather a weak-growing plant, dwarf habit. Medium bloomer in clusters, 
inclined to blight. 

EARLY ROSE. 

Species—P. albiflora. 
Donated by A. L. Gould (sent for identification). 

Synonym—This in reality is ‘‘Edulis Superba*’”’ See p. 257. 

EDULIS ODORATA. 

Species—P. albiflora. 
Donated by Goos & Koenemann. 
Synonym—This is identical with ‘‘Edulis Superba.” See p. 257. 
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EDULIS SUPERBA. 
Species—P. albiflora. Originated by Lemon, 1824. 
Donated by Dessert, Goos & Koenemann, Cottage Gardens Co., and Peterson 

Nurseries. 
Description in brief—Large, loose, dark pink (Mauve 2 [181]), crown type bloom; 

rather flat when full open. Early. Extra good commercial bloom. 
Description in detail—Large, loose, flat crown with a few narrow lilac 1 (176) 

petals at collar. Large tuft of wide petals, same color as guards, surround- 

ing a few narrow petals in extreme center of bloom; prominent collar. Odor 
pleasant. Same season and color as “Gen. Bertrand,” but it differs in 
having a collar and crown, while “‘Gen. Bertrand” is a bomb; the latter isa 

more upright grower also. 
Synonyms—Identical with the above are “Delia,” ‘‘Edulis Odorato,’”’ ‘Rosa 

Lilacina,” ‘‘Mamie Cutler,” “Sylvanus,” ‘‘Glorie de Douai,’’ “ Pizano,” 

“Early Rose,” ‘‘Acanum,” ‘‘Sainfoin,” and ‘“Lilacina Superba.” The 

above so-called varieties are synonyms pure and simple. No record can be 

found of the origination of any bona fide varieties under the aforementioned 
names; they should be stricken from the trade and this variety placed under 

the proper name, “*Edulis Superba.” 
In addition to the above synonyms this variety has masqueraded under the 

following names, which in reality are standard varieties, and there should be 

no confusion between them and ‘“‘Edulis Superba:’’ ‘‘L Esperance,’’ ‘‘ Alex- 
andriane” ‘‘Jeanne d Arc,’ ‘“‘Rosa Plenissima,’”’ “Duchess de Nemours” 

(Guerin), ‘‘Jules Elie,” “Gen. Bertrand,” “‘Solfatare,” ‘‘Comte de Pans 

“Triomphe du Nord,” ‘‘Triumphe de 1 Exposition de Lille,” and *‘ Fragrans.” 
Remarks—There seems to be more confusion over this variety than any other, 

and it has been sent to the Cornell plots under each of the above twenty- 

three names; and in some cases ‘‘Edulis Superba” has come under three or 

four different names from a single nursery. 

EMMA, 

Species—P. albiflora. Originated by Terry, 1905. 

Donated by Peterson Nurseries. 
Synonym—Although this variety is supposed to have been originated by Mr, 

Terry in 1905, the plants in the Cornell plots can not be distinguished from 

“Dr. Bretonneau” (Verdier). If the two so-called varieties can not be 
identified one from another, they should certainly be known as “Dr. 

Bretonneau”’ (Verdier), as this variety was originated fifty-one years before 

“Emma” came to public notice. 

FORMOSA ROSEA, : 
Species—P. albiflora. Originated by Guerin, 1852. 
Donated by Goos & Koenemann, and L. Paillet. 
Description in brief—Medium size, medium light pink (violet-rose 3 [154]) crown 

type, with a pale collar. Midseason. Medium variety. 
Description in detail—Entirely transformed linear petals in extreme center of bloom, 

surrounded by crown; collar made up of narrow ($ to } in width) petals, 

pale pink. 
Medium tall, strong growing plant, fairly upright habit Free bloomer, 

seldom needs disbudding as the laterals do not develop. 
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GLORIE DE DEUMAI. 
Species—P. albiflora. 
Donated by Goos: & Koenemann. 
Synonym—This is in reality “‘Edulis Superba,’’ and should be known as such. 

HECTOR. 
Spectes—P. albiflora. 

Donated by Andorra Nurseries. 
Synonym—This in reality is “‘Octavie Demay.’’ See p. 137, Bulletin 259. 

LE PAGE, MONS. BASTIEN. 

Spectes—P. albiflora. Originated by Crousse, 1885. 
Donated by Cottage Gardens Co. 

Description in brief—Very large, medium pink (pure mauve 1 [181]) typical crown 

bloom, with a very marked silvery reflex. Collar petals incurved like a 

chrysanthemum. Midseason. Good variety; good commercial bloom. 

Description in detatl—Decided silvery reflex to all the petals; narrow collar; large, 

spreading crown petals nearly as wide as guards. In some blooms collar is 

so nearly concealed that bloom assumes the rose type. Carpels pale green, 

hairy, transforming pink stigmas. Odor pleasant. 

Tall, extra strong, vigorous-growing plant with extra good stems, and 

fine habit. Medium bloomer in clusters. 

LILACINA SUPERBA, 
Spectes—P. albiflora. 

Donated by J. Charlton. 
Synonym—This proves to be “‘Edulis Superba.” (See p. 257.) 

PAILLET, MONS. 

Species—P. albiflora. Originated by Guerin, 1857. 
Donated by Dessert. 
Description in brief—Large, compact, medium, light pink (violet rose 1 [154]) 

crown type bloom, slight silver reflex, with center shaded darker. Mid- 

season. Good variety. 

Description in detail—Some of the blooms are more on the bomb order. Clearly 
differentiated ; narrow collar of narrow petals. Crown large, wide and spread- 

ing, in some cases nearly concealing collar and appearing as a bomb bloom, 

Generally entirely transformed. Odor pleasant. 

Strong, vigorous-growing plant, with medium good stems and slightly 

spreading habit. Free bloomer in clusters. 

PIZANO. 
Species—P. albiflora. 
Donated by Perennial Gardens. 
Syvnonym—This in reality is ‘‘Edulis Superba ” and should be known as such. 
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PRINCESS ELLEN. 
Species—P. albiflora. Originated by Terry 
Donated by B. H. Farr. 
Description in briej—Medium size, pale pink (lilac 1 [176]) crown type bloom, 

Late. Medium variety. 
Description in detail—Collar clearly differentiated, made up of linear petals which 

are faded lighter than the guards. Crown same color as guards, concealing 

a few linear petals in center of bloom. Carpels smooth, greenish-yellow, 

with pink stigmas. Odor pleasant. 

Medium strong plant, rather compact habit. Free bloomer in clusters. 

ROSA LILACINA. 
Species—P, albiflora. 
Donated by Goos'& Koenemann, 
Synonym—tThe above so-called variety is ‘‘Edulis Superba” and should be known 

as such. See p. 257, 

ROTHSCHILD, BARON JAMES. 

Species—P. albiflora. Originated by Guerin, 1850. 
Donated by Dessert. 
Description in brief—Medium size, dull pink (pale lilac rose 2 [178]) crown type 

bloom; collar intermixed with cream white petals. Midseason. Medium 

variety. 
Description in detail—Clearly differentiated; collar petals narrow. Wide petals 

forming the crown, same color as guards. Entirely transformed. Odor 

pleasant. 

Vigorous plant, with medium length and strength stem, good habit. Free 
bloomer in clusters; but lateral buds are slow to develop. 

Remarks—This variety is very similar to “‘ Formosa. Rosea.” 

SAINFOIN. 
Species—P, albiflora. 
Donated by Cottage Gardens Co. 
Synonym—tThis in reality is ‘‘Edulis Superba;” see p. 257. 

SCHMIDT, MADAME, 
Species—P. albiflora. Originated by Calot, 1873. 
Donated by L. Paillet. 

Description in brief—Large, well-made, compact, very pale pink guards, turning 

to white, with a very slight blush in center of bloom; crown type. Late. 
Extra good variety; good commercial bloom. 

Description in detail—An extra fine bloom of nearly pure white; entirely free 
from any crimson flecks; wide collar, made up of medium width petals, 
yellow at the base. Prominent crown, surrounding a compact mass of 
petals in extreme center of bloom. Odor pleasant, 

Medium height plant, strong grower, extra good strong stems and upright 
habit. Medium free bloomer in clusters, 
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SUPERBA. 

Species—P. albiflora. 
Originated by Richardson. 
Synonym—This is identical with ‘‘ Rubra Superba.”” See pp. 257, 295. 

SYLVANUS. 
Species—P. albiflora. 
Donated by B. H. Farr. 
Synonym—This is identical with and should be known as “Edulis Superba.” 

nee Pp. 257. 

Red FRANCOIS IST. 

Species—P. albiflora. Originated by Verdier, 1861. 
Donated by Dessert. 

Description in brief—Medium size, rosy magenta 4 (169) crown type bloom. Mid- 
season to late. Medium variety. 

Description in detail—Well-differentiated bloom; petals narrow at collar, widening 

toward center, forming quite prominent crown; a few linear petals about 

carpels in center of bloom; carpels not transformed, smooth, green, with 

nearly white stigmas. Odor lacking. 
Plant is a strong, vigorous grower, medium length strong stem. Free 

bloomer in clusters. 

MECHIN, ETIENNE. 
Species—P. albiflora. Originated by Mechin, 1880- 
Donated by Cottage Gardens Co. and Dessert. 
Description in brief—Large, brilliant, medium compact, reddish violet 4 (180) 

semi-crown (crown with stamens) type bloom. Midseason, Medium to 

good variety. 
Description in detatl—Stamens partly concealed, in a uniformly colored, reddish 

violet, somewhat crown type bloom; rather variable as some of the blooms 

are more rose type. 

Tall, very strong, vigorous grower, of good habit. Free bloomer in clusters. 

VERDIER, PAUL. 

Species—P. albiflora. Originated by Calot, 1869. 
Donated by Cottage Gardens Co. 
Description in brief—Large, rosy magenta 3 (169) crown type bloom; uniform 

color throughout. Midseason. Medium to good variety, medium com- 

mercial bolom. 

Description in detail—Clearly differentiated; collar made up of narrow petals, 

with occasional slight remnants of anthers on tips. Crown made up of wide 

petals similar to guards, surrounding a tuft of small, narrow petals in extreme 

center of bloom; carpels yellowish green, hairy, with crimson stigmas. 

Medium tall plant, good stems and habit and medium vigor. Medium 

bloomer in clusters, 
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VILLENEUVE, MONS. DE. 
Species—P. albiflora, Originated by Verdier, 1855. 
Donated by Cottage Gardens Co. 

Description in briej—Medium size, reddish violet (180) crown type bloom. Late. 
Medium variety; poor commercial bloom. 

Description in detail—Uniform color throughout, clearly differentiated; nearly 
transformed crown; remnants of cream white carpels with a few hairs. Odor 

pleasant. Medium height plant, good habit, only medium stem. Free bloomer 
in clusters. 

VI BOMB 

White ALBA PLENA, 

Spectes—-P. albiflora. Origin unknown. 
Donated by Goos & Koenemann. 
Description in briej—Large, loose, rosy white bomb, center of bloom pure white 

with amber white collar and rosy white guards. Midseason. Medium variety. 
Description in detail—Guards are clearly differentiated; collar petals narrow 

widening toward center and tinged with yellow at the base. Occasional 

wide petals in center of bloom, but blooms quite variable on same plant. 

Odor good. 

Good strong growing plant, good habit with medium long and strong 
stems. Free bloomer in clusters. 

AMALATHEA. 

Species—P. albiflora. Originated by Kelway. 
Donated by T. C. Thurlow. 

Description in brief—Large lilac white bomb; very variable, some blooms 

approaching more nearly the rose type. Midseason. Only medium variety. 
Description in detail—The large strong blooms are clearly differentiated, with 

narrow collar petals, amber white in color 3 (12). Guards are hydrangea 

pink 1 (132) fading to nearly white. Odor very pleasant. 

Plant somewhat spreading, good strong grower, with tall strong stems. 

Medium bloomer in clusters; inclined to blight. 

BREON, MADAME, 
Species—P. albiflora. Originated by Guerin, 1850. 
Donated by Cottage Gardens Co., and Dessert. 
Description in brief—Medium size, white bomb, with shell pink guards. Early. 

Good. © 
Description in detail—Guards are clearly differentiated with linear petals next to 

collar, widening somewhat toward the center. Red carpels, not transformed, 
and pink stigmas. 

Plant is a medium strong grower, vigorous and good habit. Free bloomer 

in clusters. 
Remar ks—Some growers are selling a deep pink under this name, which is 

incorrect. A. Dessert described this in 1865, taken from Guerin’s catalogue 

as “flesh color, white center, slightly yellowish.” 
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BRIDE, THE. 
Species—P. albiflora. Originated by Terry. 
Donated by B. H. Farr, and Peterson Nurseries. 

Description in brief—Medium size, loose, informal bomb with lilac white guards 

and milk white center. Midseason. Extra good for landscape work; poor 

commercial bloom. 

Description in detail—Linear petals next to guards widening toward center, with 

an occasional linear petal in center of bloom. This is not a typical bomb 

bloom, in fact, it does not come clearly within any particular class; it is loose 

and informal and could hardly be called a rose, due to presence of carpels 

(pale green with pink stigmas) and the clearly differentiated collar, Odor - 

pleasant. 

Strong growing plant, medium length and strength of stem,. good habit. 
Free bloomer in clusters. 

CARNEA ELEGANS 
Spectes—P. albiflora. Originated by Guerin, 1850. 
Donated by Dessert. 

Description in brief—Medium size, lilacy white bomb type. Midseason. Poor. 

Description tn detail—Well differentiated; lilac white guards with amber white 
collar when bloom first opens. Petals in collar narrow and widening toward 

the center; partly transformed; central petals flecked with crimson. Odor 

pleasant. 

Plant rather weak grower and dwarf habit. Medium bloomer in clusters. 

FORMOSA. 
Species—P. albiflora. . Originated by Lemon, 1824. 
Donated by Cottage Gardens Co. and Dessert. 

Description in brief—Large, compact, sulphur white 1(14) bomb type, with milk 

white guard petals. Midseason. Good variety. 

Description in detail—Clearly differentiated bloom; narrow petals at the collar, 

widening somewhat toward center of bloom, making a compact, typical bomb; 

nearly concealed, greenish-white carpels with red stigmas. Odor pleasant. 

Strong growing plant; medium strong and good length stems; habit fairly 

upright. Free bloomer in clusters. 

LOWE, MRS. 

Species—P. albiflora. Origin—Bought from Richardson by Storrs = Harrison ; 
supposed to be Richardson’s seedling. 

Donated by Storrs & Harrison. 

Description in brief—Medium size, rather loose, cream white bomb type, guards 
fading to milk white. Midseason. Medium variety. 

Description in detail—Clearly differentiated; milk white guards; cream white 

center; no sign of crimson flecks; carpels starting to transform; greenish 

white with white stigmas. Odor pleasant. 

Medium height plant ; good length and strength of stem and good habit. 

Free bloomer in clusters. 
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PRINCESS MAUD. 
Species—P. albiflora. Originated by Kelway. 
Donated by B. H. Farr. 
Description in brief—Medium size: lilac white and amber white bomb type 

Late. Good variety. 

Description in Detail—Guards are clearly differentiated; central petals fairly 

uniform throughout bloom; almost linear at collar and widening gradually 
toward the center. Carpels yellowish green, with pink stigmas. 

Strong, vigorous-growing plant; medium height and good habit. Medium 

bloomer singly. 

VERNEVILLE, MADAME DE. 
Species—P. albiflora. Originated by Crousse, 1885. 
Donated by Goos & Koenemann, Cottage Gardens Co. and Dessert. 
Description in brief—Large, very full, pure white bomb type, with carmine tipped 

central petals. Early. Good variety. 
Description in detail—Clearly differentiated bloom; collar of linear petals widening 

toward the center; central petals slightly blush when first open, fading to 
pure white, noticeably flecked with carmine, surrounding tuft of very small 
linear petals in extreme center of bloom. Small remnants of carpels, greenish 
white, hairy, with carmine stigmas. Odor pleasant. 

Extra strong, vigorous growing plant, medium height with good stems and 

good habit. Extra free bloomer. Lateral buds remain undeveloped in most 

cases. 

Pink and White BRETONNEAU, DR. 
Species—P. albiflora. Originated by Verdier, 1854. 
Donated by Cottage Gardens Co., Ellwanger and Barry, and B. H. Farr. 

Description in briej—Medium to large, rather dull pink (pale lilac rose 1[178]) 
bomb type; center tipped with cream white, and an occasional crimson 
fleck. Early to mid-season. Good variety, good commercial bloom. 

Description in detail—Well-formed, typical bomb bloom; narrow petals at the 

collar, widening toward center, with an occasional crimson fleck on central 

blooms. Carpels green at the base, shading to dull pink; short hairs, light 

pink stigmas. Odor pleasant. 
A vigorous-growing plant of good habit. Free bloomer, laterals unde- 

veloped. 

Synonyms—‘ Lady Lenora Bramwell,’ and ‘‘Canista.” See Bretonneau p. 280 

BELLE CHATELAINE. 
Species—P. albiflora. Originated by Guerin, 1861. 
Donated by Dessert. ; 

Description in briej Medium size, delicate pink (mauve rose 2[153]) bomb, with 
amber white collar and center. Midseason. Poor. 

Description in detail—Guards well differentiated, with central petals fading to 
more nearly an amber white at tips. Carpels in state of transformation into 

pink petals; remnants of carpels yellowish green with pink stigmas. Odor 

pleasant. 
Plant weak grower, with medium tall stem. Shy bloomer in clusters. 

Foliage medium green, with green stems. 
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CROUSSE, ALICE. 

Species—P., albiflora. Originated by Calot, 1872. 
Donated by Cottage Gardens Co. 

Description in brief —Large, loose, medium pink 1(154) violet rose and white bomb 

type, with occasional white petals coming up in center of bloom, tending 
toward a crown. Midseason. Medium variety. 

Description in detail—Bloom is well differentiated; guards violet rose 1(154) with 
central petals fading to nearly pure white. Blooms variable; sometimes a 

tuft of wide petals is noticeable in center of bloom. Odor pleasant. 
Very strong, tall-growing plant, medium spreading habit. Medium bloomer 

in clusters. 

GOLDEN HARVEST. 

Species—P. albiflora. Originated by Rosenfield, 1900. 
Donated by Cottage Gardens Co. 
Description in briej—Medium size, pale pink (pale lilac rose 1[130] to a peach 

blossom, pink 1[127]) and creamy white, rather loose bomb type bloom, 
Midseason. Good commercial variety of rather dwarf type.: 

Description in detatl—This is not a typical bomb bloom, for on rich light soils 

there appear many wide pink petals throughout the center of the bloom, 

hiding the creamy white center and giving it more of an informal rose appear- 
ance. Odor pleasant. 

Plant has a rather dwarf habit, strong, vigorous grower. Free bloomer in 
clusters. 

Remarks—This variety is similar to ‘‘Jeanne d’Arc” as regards bloom. The 
latter is somewhat larger and is produced on a taller plant. 

GORMAN, COMTESSE 0’. 

Species—P. albiflora. Originated by Crousse, 1895 
Donated by B. H. Farr. 

Description in briej—Medium size, dark pink (solferino red) 1(157) typical bomb 
type with cream reflex in the collar. Midseason. Medium variety, good 
commercial bloom, 

Description in detail—Typical bomb, linear petals with a cream reflex next to 

guards, increasing in width toward center to one-half in. wide; petals through 

the bloom show cream to silvery reflex. Carpels pale green, smooth, with 
pink stigmas. Odor unpleasant. 

Strong, vigorous plant, of dwarf habit and short, strong stems. Medium 
bloomer in clusters. 

HERICARTIANA. 

Species—P. albiflora. Originated by Guerin, 1842. 
Donated by Goos & Koenemann. 
Description in brief—Medium size, rather compact; light pink (violet rose 3 [154]); 

bomb type, with collar fading to amber white; center of bloom silver tipped. 
Early to midseason, Medium variety. 
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Description in detail—Clearly differentiated bloom; collar of amber white, narrow, 
petals which widen gradually into wide central petals, same color as guards, 

silver tipped, not prominent enough for a crown, however; base of central 

petals have a cream tinge. Carpels pale yellowish green and smooth. Odor 

pleasant. 

Medium height, strong plant of good habit. Free to medium bloomer 

in clusters. 

PRINCE D’ SALM DYCK. 

Specites—P. albiflora. Originated by Guerin, 1855. 
Donated by Cottage Gardens Co. 

Description in brief—Medium size, not quite so bright as Edulis Superba, medium 
pink (violet rose 4{154]), and cream white bomb type. Midseason. Good 

variety; good commercial bloom. 

Description in detail—Violet rose 4(154) with cream white central petals through- 
out, with an occasional wide petal in extreme center of bloom, same color 

as guards, not prominent, however. Odor very pleasant. 

Very strong, vigorous grower; tall, strong stems and good habit. Medium 

bloomer in clusters. 

PRINCESS GALITZIN. 

Species—P. albiflora. Originated by Guerin, 1858, 
Donated by Dessert, Cottage Gardens Co., and Ellwanger & Barry. 
Description in brief—Medium size, pale pink (pale lilac rose [130]) and white, 

rather loose bomb type, fading to nearly white. Midseason. Medium variety. 
Description in detail—Clearly differentiated; center of bloom composed of narrow 

cream white petals; linear at the collar, widening at the center to one-half 

inch. Carpels intact partly to fully exposed; pale green; few hairs; white 

stigmas. Odor pleasant. 

Strong, vigorous plant, medium height, strong stem. Free bloomer in 

clusters. 

REINE DES ROSES, 
Species—P. albiflora. Originated in 1835. 
Donated by Goos & Koenemann. 
Description in briej—Medium size, light dull pink, (violet rose, 3 [154]) bomb 

type with cream white collar. Early. Medium variety. 
Description in detail—Clearly differentiated, loose bomb, with a slight crown, 

somewhat variable, as some blooms would be classed a typical crown; how- 

ever, a big percentage of the blooms are bomb type; cream white collar 

center of bloom more nearly color of guards. Odor pleasant. 

Tall, medium strong, rather spreading plant. Free bloomer in clusters. 

Pink BRAMWELL, LADY LEONORA. 

Species—P. albiflora. 

Donated by Andorra Nurseries, Cottage Gardens Co., A. H. Fewkes, and Peterson 

Nurseries. 

Synonym—This is identical, without doubt, with “‘Dr. Bretonneau” (Verdier) 
see p. 263 and should be sold under the latter name, as it was described 
and published in Revue Horticole 1863, twenty-three years before it began 
its masquerade as ‘‘Lady Leonora Bramwell.’ 

13 
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CANISTA, 

Spectes—P. albiflora. 
Donated by Rosenfield. 

Synonym—This in reality is “‘Dr. Bretonneau” (Verdier) and was described and 

published as such in Revue Horticole forty-three years before it appeared 

as | Canista.’’- see p: 203. 

CHAMMIE, MADAME. 

Species—P. albiflora. Origin unknown. 
Donated by Rosenfield. 

Description in brief—Small, compact, rosy-pink, (solferino red 1 [157]) bomb type 
with silver tips. Late. Poor. 

Description in detail—Clearly differentiated bloom; center a mass of various 
sized petals compact at the center. 

Rather weak-growing plant of dwarf habit. Shy bloomer singly. 

CLARISSA. 

Spectes—P. albiflora. Originated by Miellez, 1855. 

Donated by Peterson Nurseries, Peter Barr, and Goos & Koenemann. 

Description in brief—Small, medium light pink (violet rose 4 [154]) bomb type, 

with a somewhat lighter center. Midseason. Poor variety. 

Description in detail—Well differentiated; central petals wider with carmine 
tips; extreme center is tuft of linear petals of yellowish tint. 

Plant of only medium vigor and short weak stem. Shy bloomer singly. 

DAUBENTON. 

Species—P. albiflora. Originated by Crousse, 1880. 
Donated by Dessert, Rosenfield, and Storrs & Harrison. 

Description in brief—Medium size, loose, medium light pink, (violet-rose 4 [154]) 
bomb type, with silvery tips. Midseason. Inferior variety. 

Description in detail—Clearly differentiated petals, uniformly narrow throughout 
the center of the bloom; partly transformed, with remnants of smooth, green 

carpels with pinkish white stigmas; not an attractive bloom. Odor pleasant. 
Plant rather weak grower, fairly good habit. Medium free bloomer in 

clusters. 

ESTREES, LOUISE D’. 

Species—P. albiflora. Originated by Verdier, 1855. 
Donated by B. H. Farr. . 
Description in brief—Medium size, medium light pink (violet rose, 4 [154]) bomb. 

Midseason. Only medium sort, not a good shipping variety. 

Description in detati—Guard petals clearly differentiated, surrounding a cluster 
of narrow petals which widen to } to } inch at center; carpels dark crimson; 
few short hairs; dark pink stigma. Odor pleasant. 

Plant rather weak grower, medium strength and length of stem. Only 

medium bloomer in clusters. 
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FURTADO, MADAME, 
Species—P. albiflora. 
Donated by Dessert. 
Synonym—Seems identical with ‘Gen. Bertrand.’’ (Note.) 

Note—The opinion of the committee is confirmed by observations made by A 
Dessert. 

LEMOINE, EMILE. 
Species—P. albiflora. Originated by Calot, 1866. 
Donated by Peterson Nurseries, and Rosenfield. / 

Description in brief—Large, rather loose, globular, medium pink, (solferino red 
1 [157] bomb type, with slight silvery tips. Late. Medium variety. 

Description in detail—Clearly differentiated, with reflex guards when full open; 

a few wide petals in center of bloom; sometimes assuming a somewhat crown 

type bloom, but in general bomb seems to be the characteristic shape. En- 

tirely transformed, few linear petals in extreme center of the bloom. Odor 

pleasant. 

Rather a weak-growing plant. Medium bloomer in clusters. 

LIND, JENNY. 

Species—P. albiflora. Originated by Barr & Sons. 
Donated by B. H. Farr. 

Description in brief—Very large, hydrangea pink 1 (132) bomb type bloom. Mid- 

season. Good variety; good commercial bloom. 

Description in detail—Clearly differentiated; collar composed of linear petals wid- 
ening toward center where central petals are nearly as wide as guards, but 

they do not show above collar enough to form crown. Nearly transformed, 
with a few linear petals in center of bloom. Odor pleasant. 

Tall, extra strong growing plant; fine upright habit and strong stem. Free 

bloomer in clusters. 

MECHIN, MATHILDE. 

S pecies—P. albiflora. Originated by Mechin, 1880. 
Donated by Goos & Koenemann. 
Descripion in brief—Medium size, pale lilac, rose 1 (130) bomb type, with center 

tinted lighter. Early. Good variety. 

Description in detail—Clearly differentiated, typical bomb; collar is cream white, 

all the center of bloom is faded lighter than guards, with crimson flecks, 

entirely transfermed. Odor pleasant. 

Medium strong growing plant, medium stem, rather spreading habit. Free 
bloomer in clusters. 

ORLEANS, DUCHESS D’, 

Species—P. albiflora. Originated by Guerin. 
Donated by Cottage Gardens Co., De Graaf Bros., Dessert, Storrs & Harrison, and 

Goos and Koenemann. 
Description in brie; —Medium to large, medium pink (solferino red 1 [157]) bomb 

type, Midseason. Medium variety. 
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Description in detail—Medium good bloom, much like many others of this type. 
Solferino red 1 (157) guard petals, central petals with silver reflex. Odor 

pleasant. 

Extra strong, vigorous-growing plant, tall, with slightly spreading habit. 

Free bloomer in clusters. 

PLENISSIMA ROSEA SUPERBA. 

Species—P. albiflora. Originated by Buyck, 1840. 
Donated by B. H. Farr, and Goos & Koenemann. 

Description in brief—Medium size, rather loose, silver tipped, very pale lilac rose 
1 (178) bomb type bloom. Midseason. Medium for landscape, poor com- 

mercial bloom, 

Description in detail—Clearly differentiated bloom; center composed of ball of 
narrow petals, frequent dark crimson and greenish flecked petals in center 
of bloom. Odor pleasant. 

Only medium-growing plant. Medium bloomer, lateral buds undeveloped. 

PUJOL, ABEL DE. 

Species—P. albiflora. Originated by Calot, 1862. 
Donated by Dessert. 
Description in brief—Small, loose, washed-out, pale, solferino red 1 (157) bomb 

type. Late. Inferior variety. 

Description in detatl—Not a desirable variety; faded, loose bomb. Odor slightly 
pleasant. 

Weak, dwarf-growing plant. Shy bloomer, blights badly. 

PULCHERRIMA. 

Species—P. albiflora. Originated by Guerin, 1840. 
Donated by Cottage Gardens Co., and Dessert. 
Description in brief—Medium size, medium pink (solferino red 3 [157]) bomb type 

bloom, tending somewhat toward a crown. Midseason. Good variety, good 

commercial bloom. 

Description in detail—Rather intermediate between a bomb and a crown type 
bloom; collar slightly lighter than guards, with cream reflex. Central petals 

same color as guards, slightly flecked with crimson. Odor pleasant. 

Medium height, extra strong, vigorous-growing plant, extra good stems 

and habit. Medium bloomer in clusters. 

RENE POTARD. 
S pecies—P. albiflora. Originated by Bichet, 1882. 
Donated by Dessert. 

Description in brief—Large, loose bomb type, medium dark pink (solferino red 
4 [157}). Midseason. Inferior variety. 

Description in detail—This will resemble a Japanese bloom on poorly established 
plants. When well grown it is a loose bomb, with narrow, pointed, silver 

tipped petals in center of the bloom. Odor lacking. 

Medium height, only fairly vigorous plant. Free bloomer, lateral buds 

incline to blight. 
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Red BINDER, CHAS. : 

Species—P. albiflora. Originated by Guerin, 1860. 
Donated by B. H. Farr. 

Description in brief —Medium size, magenta bomb type, 3 (182). Late. Medium 

variety. 

Description in detail—Guards clearly different*ated; narrow petals next to guards 

growing wider toward the center. Carpels partly transformed, greenish 

white, few hairs, pink stigmas. 

Plant only a medium strong grower, rather a spreading habit. Medium 

bloomer in clusters. 

DECAISNE,. 
Species—P. albiflora, Originated by Guerin, 1852. 
Donated by Ellwanger & Barry. 
Description in brief—Small, compact, globular, rosy-magenta 5 (169) bomb type. 

Midseason to late. Inferior. 

Description in detail—Bloom of good color; clearly differentiated, with narrow 

petals at collar, widening to the center; not entirely transformed, carpels 

smooth, splashed with red, dark crimson stigmas. 

Rather weak, medium tall grower, strong stems. Shy bloomer in clusters, 

inclined to blight. 

DEMAY, HENRY. 
Species—P. albiflora. Originated by Calot, 1806. 
Donated by Croux Bros., Dessert, Ellwanger & Barry, L. Paillet, and Goos & 

Koenemann. 

Description in brief—Medium size, very attractive, anilin red 2 (160) bomb type 

with silver reflex. Midseason. Extra good. 

Description in detail—Clearly differentiated, entirely transformed bloom of the 

bomb type; a few linear petals concealed in the very center of the bloom. 

Odor pleasant. 
Strong, vigorous growing plant with a spreading habit. Free bloomer, 

lateral buds usually remain undeveloped. 

DIESBACH, COMTE DE. 

Species—P. albiflora. Originated by Calot, 1873. 
Donated by Andorra Nurseries, and Paillet. 

Description in brief—Medium size, compact magenta 2 (182), bomb type somewhat 

variable; some of the weaker picgeas are more of an anemone type. Mid- 

season. Good. 

Description in detail—Clearly differentiated; collar made up of short narrow 

petals widening toward center; not transformed; carpels pale green; smooth 

with pink stigmas. Odor pleasant. 

Only medium strong grower, rather spreading habit. Medium bloomer 

in clusters. 
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ECLATANTE, L’. 

Species—P. albiflora. — Originated by Calot, 1860. 
Donated by B. H. Farr. 
Description in brief—Very large, showy, compact, brilliant red (tyrian-rose 3 

[155]) bomb type. Extra good commercial bloom. Midseason. 

Description in detail—Compact, typical bomb; narrow petals at the collar, widening © 

toward center; wider petals in center of bloom, surrounding and concealing 

short linear central petals, and greenish-yellow, smooth carpels with pink 

stigmas. Odor unpleasant. 

Strong, vigorous plant with strong, medium length stems and extra good 

habit. Medium bloomer in clusters. 

D’ HOUR, AUGUSTIN. 

Species—P. albiflora. . Originated by Calot, 1867. 
Donated by Cottage Gardens Co., and Peterson Nurseries. 

Description in brief—Large, medium compact, showy bloom; dark reddish pink 
(solferino red 4-5 [157]) bomb type, with a slight silver reflex. Midseason 

Good. 

Description in detail—Clearly differentiated guards curving back to stem; the 
center of the bloom is a prominent bomb, with central petals wider than 

collar, but not forming a crown. Extreme central petals are linear, 14 to 2 

in. long; bloom entirely transformed. Odor lacking. 

Strong, vigorous, medium tall plant, good habit. Medium bloomer in 

clusters. 

Remarks—Not quite so compact bloom as “Felix Crousse” or ‘‘ Victor Hugo,” 

and possibly not so free a bloomer. The color of all three of these varieties 
is very simliar. Possibly “Felix Crousse” is a little more brilliant than 

the other two. This variety has a more prominent collar than “ Victor Hugo” 
or ‘Felix Crousse.” 

Synonym—This variety is often sold as “ Marechal Macmahon.” 

INSIGNIS. 

Species—P. anomala, Originated by Guerin, 1850. 

Donated by Cottage Gardens Co. 

Description in briej—Medium size, magenta 3(182) bomb type witha light peach 

blossom center 1(127). Midseason. Good variety, bloom of medium keeping 

qualities. 

Description in detail—Very clearly differentiated bomb, with central petals very 
uniform in width, except for an occasional wide petal same color as guards; 

the center in general is a peach blossom tint. Not entirely transformed; 

smooth green carpels, shading to a pinkish tint toward top; crimson stigmas. 

Odor pleasant. 

Tall, strong, vigorous-growing plant, good upright habits and good stems. 

Free bloomer in clusters. 
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KING PHILLIP. 

Species—P. albiflora. Originated by Raymund. 
Donated by Cottage Gardens Co. 
Deseription in brief—Medium size, compact, globular, deep carmine violet 1(174) 

bomb type. Late. Extra good,commercial bloom, as well as desirable for 

landscape. 

Description in detail—Compact, well differentiated; nearly transformed; globular 
bloom; narrow and linear petals at the collar; much wider at center; extreme 

central petals short and linear. Pale green, smooth carpels; crimson stigma. 

Odor unpleasant. 

Tall, extra strong, vigorous plant, of extra good upright habit. Free 

blcomer in clusters. 

LAURIES, ANDRE. 
Specites—P. albiflora. Originated by Crousse, 1881. 
Donated by J. Charlton, L. Paillet and Rosenfield. 
Description in briej—Small to medium size; .nedium compact dark pink (solferino 

red 4[157]) bomb type with slight silvery reflex. Not an especially bright or 

attractive bloom. Late. Only medium variety. 

Description in detail—Clearly differentiated; rather tall bomb; petals widening 
toward center, concealing a few linear ones in extreme center of bloom; these 

wide central petals form somewhat of a tuft but not sufficiently differentiated 
from the collar to be called a crown type. Odor pleasant. 

Medium height plant; strong, vigorous grower. Free bloomer in clusters. 

MacMAHON, MARECHAL. 
Spectes—-P. albiflora. 
Donated by Cottage Gardens Co. 
Synonym—This variety is identical with ‘Augustin d’Hour and should be known 

under the latter name only. See p. 270. 

MEISSONIER. 
Specites—P. albiflora. Originated by Crousse, 1886. 
Donated by B. H. Farr and Peterson Nurseries. 

Description in briej—Medium size, loose, reddish purple bomb type 2(161), devel- 

oping somewhat of a crown as bloom grows older. Midseason. Good variety. 

good commercial bloom. 

Description in detail—Clearly differentiated; uniform colored bloom, with occasional] 
linear petals found throughout, but in general the petals grow wider from 

collar to center, developing somewhat of tuft in center of bloom. Odor 
pleasant, 

Tall, weak stems, vigorous grower. Free bloomer, seldom needs dis- 

budding. 

NANCY, VILLE DE. 
Species—P. albiflora. Onginated by Calot, 1872. 
Donated by Andorra Nurseries, Croux Bros., Dessert and Goos «& Koenemann, 
Description in brief—Large, medium, compact, rosy magenta (169), with silvery 

reflex bomb type. Late. Extra good, 
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Description in detail—Typical bomb, uniformly colored with silvery reflex on old 
blooms, which are inclined to open up scmewhat at center, exposing carpels 
when bloom is in last stages. Odor nearly lacking. 

Tall, very strong, vigorous grower, with a good stem and slightly spreading 

habit. Free bloomer in clusters. 

Remarks—tThis variety has been confused by some with ‘‘Marechal Vaillant,” 

but the two varieties are distinct. The colors are very similar, but ‘‘ Ville de 
Nancy” is a somewhat darker shade. 

RIBERT, MONS. PAUL DU. 

Species—P. albiflora. Originated by Calot, 1866. 
Donated by L. Paillet. 

Description in brief—Large, medium, loose, rosy magenta 3(169) bomb type. Late. 

Medium variety. Not a very high grade bloom; too loose for good com- 
mercial bloom. 

Description in detatl—Clearly differentiated; not transformed; carpels large, 
greenish white, smooth, with red stigmas. Odor pleasant. 

Medium height, medium, vigorous plants rather weak stem and spreading 

habit. Free bloomer in clusters. 

ROSEA. 

Species—P. officinalis. Origin unknown. 
Donated by J. Charlton. 

Description in brief—Medium size, globular, bright reddish pink (carmine purple 
1[156]) bomb type, with the center shading somewhat darker. Very early; 

blooms same time as Rubra (P. officinalis). Extra good for this species of 

peony. 
Description tn detail—Full, medium compact, globular bomb; guard petals clearly 

differentiated; linear petals next to guards, increasing in width toward center. 

Carpels yellowish white, hairy; stigmas pink. Odor lacking. 

Medium to low growing, strong, vigorous plant, strong stem and medium 

upright habit. Medium bloomer singly. 

Remarks—Some growers have sent out a single peony under this name which is 

false 

VII SEMI-ROSE 

White CALOT, MADAME JULES. 

Species-—P. albiflora. Originated by Calot, 1868. 
Donated by Cottage Gardens Co., Croux Bros., and Dessert. 

Description in brief—Large, lilac white, compact, semi-rose type bloom with 

stamens. Midseason. Good, only a fair commercial bloom. 
Description in detail—Well-shaped, nearly white bloom with noticeable carmine 

flecks in center of bloom and on outer guard petals. Few narrow petals 

concealed at collar; tuft of wide petals in center of bloom, but not prominent 

enough for a crown; shorter petals in extreme center of bloom, concealing short 

stamens. Color on petals seems to be laid on in splashes. 

Very strong, vigorous-growing plant, tall, strong stems, very good habit 

Medium bloomer in clusters, 
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LEMOINE, MADAME EMILE. 

Species—P. albiflora. Originated by Lemoine, 1899. 

Donated by DeGraaf Bros. 
Description in brief—Large, globular, fairly compact, milk white semi-rose with 

a few visible stamens in the extreme center of bloom. Midseason. Especially 

good variety for landscape. 

Description in detail—Not clearly differentiated; when wide open a globular, 

fairly compact, showy semi-rose; few wide petals at center of bloom, spreading 

out, making a rather flat cup-shaped top, surrounding short petals and a few 

visible stamens in extreme center of bloom; outer guards streaked with scarlet 

on under side. Odor unpleasant. 

Medium height, vigorous-growing plant, good stems, slightly spreading 

habit. Medium bloomer in clusters. 

ROUSSEAU, MLLE. 

Species—P. albiflora. Originated by Crousse, 1886. 
Donated by Goos & Koenemann. 
Description in briej—Medium to large, compact, globular, white semi-rose type; 

central petals splashed lilac white. Midseason. Good variety. 
Description in detail—Guard petals milk white; central petals splashed lilac 

white, with occasional carmine fleck; stamens partly concealed in center of 

bloom and around collar. Back of outer guards splashed very noticeably 
with carmine. Odor unpleasant. 

Medium height, strong-growing plant, extra strong stem and good habit. 

Medium to free bloomer in clusters. 

Pink BERESFORD, LADY. 

Species—P., albiflora. Originated by Kelway. 
Donated by Cottage Gardens Co. 

Description in brief—Very large showy, bright pink (pure mauve 2[181]) semi-rose, 

type, with a silver reflex; central petals flecked with carmine. Midseason. 

A desirable variety for landscape work, but worthless for cut blooms as it is 

a poor keeper. 

Description in detail—Guards not differentiated from rest of bloom; stamens 

partly concealed through bloom. Short petals in center of bloom concealing 

short stamens and remnants of small carpels with pink stigmas. Odor un- 

pleasant. 

Plant is a strong, vigorous grower of good habit, strong’stems with slight 
bronze tinge to them. Medium bloomer. 

BOUCHARLAT AINE, MONS. 

Species—P., albiflora. Originated by Calot, 1868. 
Donated by Cottage Gardens Co., Ellwanger & Barry, and Peterson Nurseries. 
Description in brief —Large, full, compact, medium light pink (violet rose 1 [154]); 

semi-rose type with silvery reflex. Midseascn to late. Extra good, for Iand- 
scape use especially. 
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Description an detatl—Clearly differentiated; entirely transformed bloom wit*- 

few stamens scattered throughout the central petals, but completely con- 

cealed in most cases. Odor unpleasant. 

Plant is a very strong vigorous grower, good habit. Free bloomer i: 

clusters. 

CAILLOT, DR. 

Species—P. albiflora. Originated by Verdier, 1856. 
Donated by B. H. Farr. 

Description in brief—Very large, brilliant dark pink (tyrian rose 3 [155]); semi- 
rose type bloom. Midseason. Good variety. . 

Description in detail—Very showy bloom; not differentiated; a few stamens found 
around collar and in center of bloom. Petals of various widths scattered 

through the entire bloom. Odor pleasant. 

Medium strong, vigorous grower, medium length and strength of stem. 

Free bloomer singly. 

CHERITA. 

Species—P. albiflora. Originated by Kelway. 
Donated by A. H. Fewkes. 

Description tn brief—Medium size, medium dark pink (pure mauve 1 [181]) rose 

type bloom, with silvery reflex; few stamens nearly concealed in center of 
bloom. Midseason. Only medium sort. . 

Description in detail—Not differentiated; very attractive, showy bloom, with 
silvery edges; a few pollen bearing stamens in the center of the bloom; carpels 

very small, hairy, with red stigmas. Odor pleasant. 

Plant is a very strong, vigorous grower, medium height and strength of 

stem. Free bloomer in clusters. 

L’ EXPOSITION DE LILLE, TRIOMPHE DE. 

Species—P. albiflora. Originated by Calot, 1865. 
Donated by Andorra Nurseries, Cottage Gardens Co., Dessert, and Peterson 

Nurseries. 

Description in brief—Large, compact, pale pink (hydrangea pink) splashed with 
darker tints (violet rose); rose type bloom, with stamens; the guard petals 

fade to nearly white; stamens nearly all concealed. Midseason. Good 

variety. Fairly good keeper. 

Description in detail—Not differentiated; fine, compact bloom; few narrow, deeply 

serrate petals around the collar, well concealed; occasional linear petal found 

throughout bloom; few stamens around collar and in center of bloom; small 

carpels, pale yellow, hairy, with pink stigmas. Odor pleasant. 

Plant is a very strong, vigorous grower, of good habit and length of stem. 

Free bloomer in clusters. ; 

Synonym—The above variety has also occurred as ‘‘ Queen of the Pinks.” 
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FLAMBEAU. 
Species—P. albiflora. Originated by Crousse, 1897. 
Donated by De Graaf Bros, 
Description in brief—Large, rather loose, medium pink (violet rose 6 [154]), silver 

tipped; semi-rose type bloom showing few central stamens. Late. Good 

variety. 
Description in detail—Guards partly differentiated; few irregular petals at collar, 

with mass of short, compact petals in center of bloom; stamens found around 

collar and partly concealed in center of bloom. Odcr pleasant. 

Plant is a strong, vigorous grower, long, strong stem, upright habit. Free 

bloomer in clusters, however, tne lateral buds are somewhat inclined to 

blight. 

HUTIN, MADAME. 
Specites—P. albiflora. Originated by Crousse, 1892. 
Donated by Goos & Koenemann. 
Description in brief—Medium to large, rather loose, bright, medium pink (violet 

rose 4 [154]); semi-rose type bloom. Midseason. Extra good. 

Description in detail—Rose type bloom with stamens; rather loosely made; central 

petals and guards flecked with carmine. General color of the bloom uniform 

throughout. 

Tall, vigorous plant, with an extra strong stem and extra good, upright 

habit. Free bloomer in clusters. 

LURANA. 
Species—P. albiflora. Originated by Sarah A. Pleas. 
Donated by Cottage Gardens Co. 

Description in brief—Large, light pink (violet rose 3 [154]), loose, semi-rose type 

bloom. Midseason. Inferior variety. 
Description in detail—Loose, informal, unattractive bloom; stamens present in 

center of bloom. Carpels small, hairy, with yellow stigmas. Odor pleasant. 

Medium height plant, good vigorous grower, but a poor spreading habit. 

Free bloomer in clusters. 

QUEEN OF THE PINKS. 
Species—P. albiflora. 
Donated by J. Charlton: 
Synonym—This variety was originated as ‘‘Triomphe de Exposition de Lille” 

by Calot in 1865, about forty years before its reappearance as “Queen of 

the Pinks.” 
SAPHO. 

Species—P. albiflora. Originated by Lemoine, 1900. 
Donated by Cottage Gardens Co. 
Description in brief—Large, well formed, compact, medium pink, (pure mauve 

1 [181]) semi-rose type, silvery tipped; central petals flecked with dark 
crimson. Midseason. Good variety. 

Description in detail—Compact, rose type bloom, with a few stamens in center 

of bloom and around collar; central petals noticeably flecked with dark 

crimson; whole bloom has silvery reflex when bloom is mature. Odor un- 

pleasant. 
Tall, strong, vigorous grower with extra good stems Free bloomer it 

clusters. 
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Red} BIGOT, EUGENE. 
Species—P. albiflora. Originated by Dessert, 1894. 

Donated by Dessert. 

Description in brief—Medium size, bright, brilliant red (tyrian rose 4-5 [155]), 

compact, globular semi-rose type bloom, with an occasional partly visible 

stamen; slightly silver tipped. Midseason to late. Medium to good variety. 

Description in detail—Typical compact semi-rose type of bloom, few partly visible 

stamens in center of bloom, and an occasional one hidden at the collar, with 

silvery tips. An occasional pale pink narrow petal concealed in center of 

bloom. This seems to be a characteristic of the variety. 

Plant is only a fair grower, medium strength stem, rather upright habit. 

Shy bloomer due to blight, lateral buds seldom develop. 

BRUNE, LA. 

Species—P. albiflora. Originated by Verdier, 1866. 

Donated by Goos & Koenemann. 

Description in brief—Large, showy, deep carmine violet 5 (174) semi-rose type. 

Midseason. Good. 

Description in detail—Not clearly differentiated; central petals wide and irregular. 

more of a rose type bloom with stamens. Odor pleasant. 

Plant is a very strong, tall, vigorous grower, with an upright habit. Very 

free bloomer in clusters. 

CAHUZAC, MONS. MARTIN. 

Spectes—P. albiflora. Originated by Dessert, 1899. 
Donated by Goos & Koenemann. 

Description in brief—Medium size; very dark purple garnet 6 (165), fairly com- 

pact; globular semi-rose type with stamens nearly concealed. This is the 

darkest garnet peony in the trade at present. Midseason. Extra fine for 

bedding. Poor keeping and shipping bloom, 

Description in detail—Not a clearly differentiated bloom, but a few narrow petals 

are concealed at collar and scattered through the bloom. Well formed, 

globular, rose type bloom with stamens; a very imposing variety due to 

the rich color. Yellow stamens nearly concealed throughout the bloom. 

Not fully transformed; pale yellow carpels with white stigmas. 

Plant is a very strong, vigorous grower of only medium height, habit 

upright with only slight spreading tendency. Medium free bloomer in clusters. 

Characteristic dark green foliage with red stems. 

COLLINS, LOTTIE. 

Species—P. albiflora. Originated by Kelway 
Donated by B. H. Farr. 

Description in brief—Medium size, dark crimson 4 (168) semi-rose type bloom. 

Late. Good variety. 
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Description in detail—Not differentiated; row of stamens partly concealed at 
the collar and another cluster in the center of the bloom. Odor unpleasant. 

Very strong, vigorous grower, rather short stem; fairly upright habit. 
Medium bloomer in clusters. 

‘ CYCLOPS. 

Specites—P. albiflora. Originated by Kelway. 
Donated by T. C. Thurlow. 

Description in brief—Medium to small, compact, dark crimson, 6 (168), rose type 

bloom with stamens. Midseason. Inferior dwarf grower and shy bloomer. 
Description in detatl—Not clearly differentiated; rather attractive bloom; stamens 

partly concealed at collar and center. Odor pleasant. 

Weak, dwarf-growing plant, upright habit.- Shy bearer, inclined to blight 
badly. 

DESSERT, PIERRE. 
Species—P. albiflora. Originated by Dessert and Mechin, 1890. 
Donated by Goos & Koenemann. 

Description in brief—Large, rather compact, dark purple 5 (170) semi-rose type 
bloom with silvery tips. Early. Good variety. 

Description in detail—Not differentiated; showy; large, compact bloom; petals 
uniform through bloom; stamens scattered around collar and in center of 

bloom; no carpels present. Odor disagreeable. 

Medium strong, upright-growing plant. Rather shy bloomer, needs little 
or no disbudding. 

HELYE, DENIS. 
Species—P. albiflora. Originated by Verdier, 1860. 
Donated by Dessert and L. Paillet. 
Description in briefj—Medium to large, rosy magenta 4 (169); loose, semi-rose 

type, with incurved petals. Midseason. Medium variety. 

Description in detail—Not a clearly differentiated bloom, rather loose, with few 
stamens found around collar and in center of bloom, carpels small, smooth, 

green, with red stigmas. An occasional light streak in the petals seems to 
be characteristic of the variety. Odor pleasant. 

Medium height, fairly vigorous plant, with a slightly weak stem. Medium 

bloomer in clusters, somewhat inclined to blight. 

KRELAGE, MONS. 

Species—P. albiflora. Originated by Crousse, 1883. 
Donated by Peterson Nurseries. 
Description in briej—Large, compact, dark pinkish red, (solferino red 5 [157]) 

setni-rose type, with silver tips. Late. Good variety. 
Description in detail—Not differentiated; compact bloom; stamens found in 

center of bloom, partly concealed by compact central mass of petals. 

Odor slight, but pleasant. 

Medium size, strong plant with an upright habit. Free bloomer in clusters, 
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MANNING, MR. 

Species—P. albiflora. Originated by Kelway, 1894. 
Donated by Thurlow. 

Description im brief—Medium to large, rosy magenta 1 (169), semi-rose type 
bloom. Midseason. Good variety. 

Description in detail—Not clearly differentiated; center of some of the blooms 

has somewhat of a tuft, but not a crown. Odor pleasant. 

Tall, strong-growing plant, free bloomer, with a somewhat spreading 

habit. 

MECHIN, MADAME. 

Species—P. albiflora. Originated by Mechin, 1880. 
Donated by Croux Bros., and B. H. Farr. 
Description in briej—Medium size, compact, purple garnet 4 (165), semi-rose 

type, with concealed stamens. Midseason. Good variety. 
Description in detatil—Not differentiated; compact bloom, with stamens con- 

cealed in center of bloom and a few around collar. May possibly be a © 
perfect rose on well-grown disbudded plants. Odor unpleasant. 

Plant is medium tall, vigorous grower, with rather slender stem and some- 

what spreading habit. Medium bloomer in clusters. 

EMPEREUR NICOLAS. 

Species—P. albiflora. Originated by Crousse, 1897. 
Donated by B. H. Farr. 

Description in briej—Medium size, rosy magenta 4 (169), rather loose, semi- 

rose type bloom. Midseason. Medium variety. 

Description in detail—Bloom is not differentiated; stamens present around collar 
and in center of bloom. Odor unpleasant. 

Medium to tall plant, strong grower, good stems and habit. Medium 

bloomer in clusters. 

POTTSI. 

Species—P. albiflora. Originated by J. Potts, 1822. 
Donated by Goos & Koenemann, 
Description in brief—Medium size, compact, very dark crimson 6 (168), semi- 

rose type bloom; very attractive bloom because of its rich color. Early. 
Inferior variety in Cornell plots. 

Description in detail—Not differentiated; typical semi-rose type; stamens found 
scattered through the bloom. Odor pleasant. 

Medium height, rather weak-growing plant, with upright habit. Shy 

bloomer in clusters. 

PRINCE IMPERIAL. 

Species—P. albiflora. ' Originated by Calot, 1859. 
Donated by Cottage Gardens Co., Dessert, and L. Paillet. 

Description in brief—Very large, loose, amaranth red (108) to tyrian rose r (155), 

semi-rose type bloom. Midseason to late. Good variety. Bloom of poor 

keeping qualities. 
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Description in detail—Somewhat differentiated collar; semi-rose type bloom, with 

partly soncealed stamens in center of collar; wide petals in central portion, 

surrounding stamens in extreme center, and very small green carpels, witb 

pink stigmas Odor unpleasant. 

Tah, very strong, vigorous grower with an extra good stem. Medium 

bloom in clusters. 

VICTOIRE DE L’ALMA. 
Species—P. albiflora. Originated by Calot, 1860. 
Donated by B. H. Farr. 

Description in brief—Very showy, medium size, rosy magenta, 3 (169). semi- 
double type Late season. Medium variety. 

Descripiton in detail—Bloom not differentiated; petals about same width through- 

out bloom; few stamens around center of bloom. Plant medium strong grower 

of good habit, strong, medium long stems. Medium bloomer in clusters. 

VIII ROSE 

White ALBATRE. 

Species—P. albiflora. Originated by Crousse, 1885. 
Donated by Goos & Koenemann. 
Description in brief—Large, milk white, compact, rose type bloom with wide 

central petals edged with carmine in very ~minute flecks; quite variable, 

however, and some blooms have a collar and develop into a crown bloom in 

the last stages of growth. Midseason. Extra good commercial variety. 

Second to none for this type of bloom. 

Description 1n detail—Not clearly differentiated, but petals next to guards have 
a slight yellowish tint. Occasional flecks on outer guards. Odor good. 

Plant is a strong, vigorous grower, with long green stems. Very free bloomer 

in clusters. 
Remarks—There has been some confusion in regard to ‘‘Albatre” and ‘‘Ava- 

lanche,’’ but they are entirely distinct, “‘Albatre”’ being much higher class. 

Points of difference—‘ Avalanche” has more of- a lilac white tinge in center of 

bloom, not giving such a pure white general aspect as ‘‘Albatre.”’ ‘‘ Ava- 

lanche” does not stand up so well, the stems being weak at the base; is not 

so large a bloom, and is borne on smaller stems than “ Albatre.” 
“‘Avalanche,”’ although somewhat variable, is generally a typical crown. 

In most cases growers have sent ‘‘Avalanche” under both names and 

really have not ‘‘Albatre” in their collections. 

ACHILLE. 
Spectes—P. albiflora. Originated by Calot, 1855. 
Donated by Dessert and Goos and Koenemann. 
Description in briej—Large, shell pink, fading to liiac white; medium dense, 

rose type bloom. Midseason variety. Very high class comrercial variety. 
Description in detail—Guard petals are not clearly differentiated; the bloom is 

entirely transformed to a perfect double. Odor pleasant. 
Good upright habit, with strong, long stems. Free bloomer in clusters. 

Synonym—The above variety also occurs under the name of ‘* Lemoine.” 
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AMA7CNE, 
Species—P. albiflora. Originated by Lemoine, 18a9. 

Donated by Cottage Gardens Co. 

Description in brief—Well formed, large perfect rose type bloom; guards have slight 

rose tinge, surrounding a center of creamy white, with traces of crimson 

flecks. Season early to medium. Only medium variety. Poor commercial 

bloom. 
Description in detail—Guards not differentiated; only medium compact bloom. 

In center of bloom is visible tuft of short narrow irregular cream white petals 

with traces of crimson flecks. Odor good. 

Plant only a medium grower, with medium stems and good habit. Medium 

bloomer in clusters. 

BRETONNEAU, DR. 

Species—P. albiflora. Originated by Guerin, 1850. 
Donated by B. H. Farr and Dessert. 

Description in brief—Large compact, pale lilac and milk white, rose type bloom. 

Midseason. Extra good, valuable commercial bloom. 

Description in detail—The central milk white petals show amber white at the 
base; linear cream white petals hidden next to guards; tuft of short, linear, 

amber white petals in extreme center of bloom; entirely transformed. - Odor 

pleasant. 

Plant is a strong, vigorous grower, with a long, strong stem, good habit. 
Free bloomer singly. This appears to be the older variety and therefore 

has a prior claim to the name. 

CALOT, MLLE. LEONIE. 

Species—P. albiflora. Originated by Calot, 1861. 
Donated by B. H. Farr, Goos and Koenemann, Cottage Gardens Co., L. Paillet, 

and Dessert. 
Description in briej—Large, delicate rose white 2(8), compact, typical rose type 

bloom; central petals slightly tipped with carmine. Midseason to late. Extra 

good. Good commercial bloom. 

Description in detail—Not differentiated, very fine well-made bloom; entirely 
transformed; central petals slightly darker than the outer petals; the guards 

also tipped with carmine. 

Only medium strong plant with rather weak stems, and somewhat spreading 
habit. Free bloomer in clusters. 

CHARLEMAGNE. 

Species—P. albiflora. Originated by Crousse, 1880. 
Donated by Cottage Gardens Co., Dessert, Ellwanger and Barry, Jackson & Perkins, 

L. Paillet, and Goos & Koenemann. 
Description in brief—Very compact, large, globular, lilac white rose type with a 

slight blush center. Late. Good variety. 

Description in detail—Bloom not differentiated, very compact and entirely trans- 

formed. A very durable bloom for cut flowers; however, it has an undesirable 

bud which easily becomes water-logged, and is very likely to burst, especially 

during warm, rainy weather. Odor pleasant. 

Plant is a very strong vigorous grower; medium length, strong stems, 

somewhat spreading habit. Free bloomer, very few of the lateral buds develop. 
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Remarks—This variety is very similar to ‘Bernard Palissy.” It may be a few 
days later in blooming than the fatter variety, and possibly more likely to 

burst during unfavorable weather for this type of bud. ‘‘Bernard Palissy’’ 

fades out more nearly white in the sun than ‘‘Charlemagne.”’ 

LEMOINE, MARIE. 

Species—P. albiflora. Originated by Calot, 1869. 
Donated by Andona Nurseries, Croux Bros., Dessert, DeGraaf Bros., L. Paillet, 

Peterson Nurseries and Storrs and Harrison. 
Description in brief—Large, very compact, white rose type, with cream white 

center. Very late. Extra good commercial bloom. 

Description in detail—Not clearly differentiated; narrow petals found scattered 
throughout bloom and around collar, with remnants of anthers present. 

Center of bloom rather flat, composed of short, cream white petals, concealing 

short linear petals of sulphur yellow. Occasional carmine tip. Odor pleasant. 

Medium height plant, extra good stem; strong vigorous grower. Free 

bloomer in clusters. 

LEMOINIER, MADAME. 
Spectes—P. albiflora. Originated by Calot, 1865. 
Donated by Cottage Gardens Co. 
Description in briej—Large, compact, pale lilac rose (130) fading to lilac white, 

rose type bloom. Outer guards flecked and splashed with crimson. The color 

of this bloom may sometimes be spoken of as ‘‘shell pink,” fades to nearly 

white with age. Midseason to late. Good variety, good commercial bloom. 
Description in detail—Entirely transformed; full rose; collar of cream white petals 

almost concealed by guards, and central petals which are nearly as wide as the 

guards and are occasionally flecked with crimson. Linear, cream white 

petals in the extreme center of the bloom, Odor pleasant. 
Tall, vigorous grower, fine habit, and strong stems. Medium bloomer in 

clusters. 
od 

MUSSET, ALFRED DE. 

Species—P. albiflora. Originated by Crousse, 1885. 
Donated by Dessert and Goos & Koenemann. : 
Description in brief—Large, compact, milk white, typical rose, with a blush 

center and crimson flecks. Late. Medium to good variety. 
Description in detail—Not clearly differentiated, but a few linear petals are con- 

cealed at the collar; central blush petals form a cup-like center with an occa- 

sional crimson fleck; entirely transformed. Odor lacking. 
Only medium strong plant, medium height, rather slender stem, slightly 

spreading habit. Medium bloomer in clusters, 

x 

PERLE, LA. 

Species—P. albiflora. Originated by Crousse, 1885. 
Donated by Goos & Koenemann and Cottage Gardens Co. 
Description in brief—Very large, compact, globular, lilac white 4(7) rose type 

bloom, with a blush center; central petals noticeably flecked with carmine, 
sometimes splashed. Midseason. Extra good. 
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Descrzption in aetail—Clearly differentiated by a concealed narrow collar of white 
linear petals. The remainder of the bloom is a compact mass of wide petals, 

with only a few narrow cnes concealed at center. Central petals have frequent 

dark crimson flecks, and an occasional splash toward the base of the petal. 

Odor pleasant. 

Tall, extra strong, upright-growing plant. Free bloomer in clusters. 

Pink BANCEL, MADAME CAMILLE. 

Species—P. albiflora. Originated by Crousse, 1897. 

Donated by B. H. Farr. 

Description in brief—Large, globular, medium pink (solferino red [157]), perfect 

rose, with silver reflex. Late. Good variety. Good commercial bloom. 

Description in detail—Not differentiated; perfect rose, entirely transformed; 

petals grow narrowed in the very center of bloom. Odor pleasant. 

Plant strong grower, medium height. Medium bloomer in clusters. 

BENARD, MADAME, 

Species—P. albiflora. Originated by Verdier, 1855 

Donated by Cottage Gardens Co. 

Description in brief—Medium size, loose, pale pink (pale lilac rose 1 [178]), informa} 

rose. Midseason. Inferior variety. 

Descripiton in detail—Ditlerentiated bloom, with central petals wider than collar 
and flecked with crimson, concealing a few cream white petals in center 

of bloom. Almost entirely transformed. 
Plant is rather weak grower, with poor spreading habit, the least shower ° 

will beat the plant to the ground. Free bloomer in clusters. 

BERNHARDT, SARAH. 

Species—P. albiflora. 
Donated by Dessert. 
Synonym—This in reality is ‘‘Umbellata Rosea.’’ See p. 292. 

Remarks—Mr. A. Dessert informed the committee that the variety which was 

sold by him in 1895 as ‘‘Sarah Bernhardt” is in reality ‘‘Umbellata Rosea.”’ 
The sort became mixed with a number of unnamed seedlings and Mr. Dessert 

fully believed he had introduced a new variety until recently he discovered 
his mistake. 

The result of the investigations of the committee agree perfectly with 

Mr. Dessert’s statements. 

BOLLET, MADAME. 

Spectes—P. albiflora. Originated by Calot, 1867. 
Donated by Andorra Nurseries, Cottage Gardens Co., Croux Bros., and L. Paillet, 

Description in brief—Medium size, very compact, globular, pale pink (lilac 1 

[176]) rose type bloom. Midseason. Good variety. 
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Description wn detarl—Not differentiated; a very compact, globular bloom when 

fully open; typical rose type; central petals have an occasional dark crimson 

line on edge. Entirely transformed; extreme center of bloom a compact, 

cup-shaped mass of short petals, slightly more blushed than guards. Entire 

bloom has silvery reflex, especially the guards. 

Plant of only medium vigor and strength, good upright habit. Rather 

shy bloomer, due to inclination to blight. 

CALOT, SOUV. DE GASPARD. 

Spectes—P. albiflora. Originated by Calot, 1865. 

Donated by Dessert. 

Description in brief—Large size, rather dull pink (pale lilac rose 1 [178]), uniform 

throughout; full rose type, becoming rather flat when fully open. Late. Good. 

Description in detail—Slightly differentiated; well-formed bloom; should stand 

handling well. Entirely transformed, the center of the bloora’ being a com- 

pact mass of petals; those surrounding the extreme center slightly tipped 

with carmine. Odor pleasant. 

Plant is a very tall grower, of good habit, strong stems. Medium bloomer 

singly. 

Remarks—Sometimes confused with ‘“‘Eugene Verdier.’”’ See p. 293. 

CALOT, JULES. 

Species—P. albiflora. Originated by Calot, 1861. 

Donated by Dessert, and Goos & Koenemann. 

Description in brtej—Large, rather flat, medium dark pink (solferino 5 [157]), 

rose type with a silvery reflex. Midseason. Good. 

Description in detail—Not clearly differentiated; entirely transformed; occa- 

sional crimson flecks on the central petals. Odor pleasant. 

Plant is a very strong, vigorous grower, medium length and strength of 

stem. Free bloomer in clusters. 

CHAUMY, MADAME. 

Species—P. albiflora. Originated by Calot, 1864. 

Donated by Dessert, Cottage Gardens Co., and Croux Bros. 

Description in brief—Medium to small, very compact, globular, pale lilac rose 2 

(178), perfect rose bloom, with a silvery reflex. Central petals slightly darker 

than guards with an occasional crimson fleck, color somewhat splashed on. 

Midseason. Good. 

Description in detail—Not clearly differentiated; entirely transformed bloom; 

a few narrow petals concealed at collar. 

Plant is a medium strong grower, rather spreading habit, medium length 

and strength of stem, Free bloomer in clusters. 
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CHEVREUL, MONS. 

Species—P. albiflora. Originated by Dessert, 1893 
Donated by Cottage Gardens Co., and B. H. Farr. . 
Description in brief—Very large, medium compact, medium light pink, violet 

rose (154) color throughout with occasional crimson fleck on central petals; 

flat topped, rose type. Late. Extra good. 

Description in detail—Slightly differentiated; entirely transformed bloom; linear 

petals concealed at collar; remainder of bloom nearly uniform throughout. 

Very strong, vigorous plant, rather tall grower, good habit. Medium 
free blooms in clusters. 

DELICATISSIMA. 

Species—P. albiflora. Origin—Unknown. This variety was known in America 
and grown by Frost & Co. of Rochester, N. Y. as early as 1856. 

Donated by Cottage Gardens Co. 

Description in brief—Large, dull pink (pale lilac-rose 1 [178]), rose type bloom. 

Midseason. Extra good; good commercial bloom; extra good keeper and 

shipper. 

Description tn detatil—Typical rose bloom; carpels greenish yellow, and very 
hairy; stigmas creamy white. 

Very strong, vigorous-growing plant, with long, strong stems and fine 
habit. Free bloomer in clusters. 

Remarks—This variety is very similar to ‘‘Floral Treasure;’’ in fact, we must 

continue our studies further to be able to point definitely to the distinguish- 
ing characteristics of each. 

DORCHESTER. 

Species—P. albiflora. Originated by Richardson, 1870. 
Donated by B. H. Farr, Peterson Nurseries, and Storrs & Harrison. 

Description in briej—Large, compact, hydrangea pink 1, (32), rose type bloom; 

Late. Extra good, good commercial bloom. 

Description in detatl—Slightly differentiated, but nevertheless a rose type bloom; 
entirely transformed; a few linear, short, creamy white petals concealed in 

extreme center of bloom; the bud, however, is likely to become water-logged. 
Odor pleasant. 

A very strong, vigorous-growing plant; upright, compact habits; medium 
to low in height. Free bloomer in clusters. 

FLORAL TREASURE. 

Species—P. albiflora. Originated by Rosenfield, 1g00. 
Donated by Cottage Gardens Co., and Rosenfield. 

Description tn brief—Very large, showy, pale lilac rose 1 (178), rose type bloom; 

Midseason. Extra good; one of the best commercial blooms. 

Description tn detartl—Not differentiated; typical rose bloom; few narrow and 

linear petals concealed at the collar. Carpels greenish yellow, very hairy, 
with cream white stigmas. Odor pleasant. 

Extra strong, vigorous plant, fine upright habit and extra good stems, 

Free bloomer in clusters, 
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Remarks—Very similar to the above is the variety known as “ Delicatissima.” 
See p. 284. 

Synonym—‘ Floral Treasure” was sent to the plots under the name of ‘ Thor- 
beckii.”’ 

FOREL, MADAME. 

Species—P. albiflora. Originated by Crousse, 1881. 
Donated by Cottage Gardens Co., Dessert, and Goos & Koenemenn. 

Description in briej—Large, very compact, imbricated, light pink (violet-rose 
1 [154]), rose type bloom, with a faded, silvery tipped center. Late. Mediuin 
good variety. 

Description in detail—Somewhat differentiated bloom, but not clearly so; collar 

made up of narrow petals, widening to form a somewhat cup-like center, with 

narrow, short petals in the extreme central portion; all petals are tipped 
with white, giving bloom a silvery appearance, no crimson flecks present. 

The wide petals and collar are not distinct enough to make it a crown type 
bloom. Odor pleasant. ‘ 

Medium tall, strong, vigorous grower with a very poor spreading habit. 

Medium bloomer, somewhat inclined to blight; seldom needs disbudding. 

Remarks—This vayiety has been confused by some persons with “Livingston.”’ 
The latter is a much superior sort (see p. 289.) It is also similar to ‘‘ Madame 

Geissler,”’ but is taller and has smaller blooms than the latter. 

GALHAU, MADAME. DE. 

Species—P. albiflora. Originated by Crousse, 1883. 
Donated by Dessert, and Goos & Koenemann. 

Description in briej—Medium to large, compact, globular bloom, delicate pink (pale 

lilac-rose 1[130]), with rose white 1(8) guards; rose type. Late. Good variety. 

Description in detail—Entirely transformed; not differentiated; attractive bloom; 

rose white guards, with blush center 1(130). A very desirable bloom, but 

has a rather poor bud which is likely to become water-logged. Odor pleasant. 

Very strong, vigorous-growing plant of good habit. Free bloomer in clusters. 

GOVIN, MADAME, DE. 

Species—P. albiflora, Originated by Crousse, 1875. 
Donated by Goos & Koenemann. 
Description in brief—Medium size, compact, hydrangea pink (132), rose type 

bloom; central petals fading lighter; minute carmine flecks and an occas- 

ional crimson streak. Late. Good variety. 

Description in detail—Bloom entirely transformed. Well-shaped, typical rose 
blcom; outer guards have an occasional crimson streak in them; extreme 
center of bloom a mass of short petals. Odor pleasant. 

Medium strong grower, good habit, medium length and strength stem, 

Medium bloomer in clusters. Slightly inclined to blight. 
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GLOBOSA. 
Species—P. albiflora. Originated by Guerin, 1850. 
Donated by Andorra Nurseries and Goos & Koenemann. 

Description in briefj—Medium to large, rather loose, very pale rose, fading to nearly 

white, rose type bloom, with crimson flecks. Midseason. Good. 
Des-ription in detail—Blooms variable on same plant, guards differentiated some- 

what, and varying in color from milk white to pale pink, splashed with 

crimson; petals at collar linear, cream white, widening toward center where 

they are same color as guards, with crimson flecks. Carpels nearly trans- 

formed, but in an occasional bloom smooth green carpels with red stigmas 

are found. Odor pleasant. 

Very strong, vigorous grower, medium length, strong stem. Free bloomer 

in clusters. 

GLOIRE DE CHENONCEAUX. 

Species—P. albiflora. Originated by Mechin, 1880. 
Donated by Cottage Gardens Co., and Dessert. 

Description in brief—Large, medium pink (solferino red 2[157]), perfect rose 

type. Medium compact and rather flat. Midseason. Medium variety. 

Description tn detatl—A well-shaped, typical rose bloom, not differentiated 
entirely transformed; central petals, flecked with carmine; guard petals also 

streaked with carmine. Odor pleasant. 

Plant isa medium strong grower, with a rather short, strong stem. Medium 

bloomer in clusters. 

HENRY, MELANIE. 
Specites—P. albiflora. Originated by Guerin, 1840. 

Donated by Peterson Nurseries. 
Description in brief-——-Med.am size, loose, medium pink (solferino red 1[157]), rose 

type bloom, fading to pale pink. Midseason. Medium variety. 

Description tn detail—This bloom is borne with stamens on young plants, but when 

well established is an entirely transformed bloom; green remnants found 

occasionally on central petals; narrow, cream petals mixed through the 

bloom. Odor pleasant. 

Vigorous plant, rather weak stem and spreading habit. Free bloomer in 

clusters. 

HERVE, MADAME. 
Species—P. albiflora. Originated by Crousse, 1892. 

Donated by Dr. Minot. 
Description in brief—Medium size, compact, medium pink; solferino red 3(157), 

with silvery reflex; typical rose type bloom. Early to medium season. Good 

variety. 
Description in detail—Bloom not differentiated; entirely transformed, with a 

few narrow petals scattered informally through the bloom; center a compact 

mass of petals. Odor pleasant. 

Medium height plant, good, strong grower, rather spreading habit. Medium 

bloomer in clusters. 
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D’HOUR, MARIE. 
Spectes—P. albiflora. Originated by Calot, 1883 
Donated by Dessert. 
Description in brief—Large, pale, pink rose type, with slightly darker center. 

flecked with carmine. Midseason. Good. 
Description in detail—Guards not clearly differentiated, splashed with hydrangea 

pink; entire bloom silvery tipped. Odor pleasant. 
Only medium strong grower, rather dwarf, spreading habit, and only 

medium strength stem. Medium to free bloomer in clusters, 

D’HOUR, MADAME. 
Specites—P. albiflora. Originated by Calot, 1864. 
Donated by Dessert, DeGraaf Bros., L. Paillet and Cottage Gardens Co. 
Description in brief—Large, showy, compact, light pink (violet rose 1[154]): 

silver tipped rose type bloom, with center shaded darker than guards. Mid- 

season. Good variety. 
Yescription in detail—Guards not clearly differentiated; entirely transformed, 

with numerous narrow petals scattered throughout the bloom, concealed by 

wide petals. Outside guards splashed with carmine. Short, darker petals 

in extreme center. Odor doubtful. 
Strong vigorous grower, medium stems, rather spreading habit. Free 

bloomer in clusters, 

HUMEI. 
Species—P. albiflora. Originated in 1810. 
Donated by Ellwanger & Barry, Fewkes, and W. T. Smith. 
Description in brief—Small, compact, globular, cherry pink, rose type bloom with 

silver tips. Very late. Inferior variety. 
Description in detail—Inferior bloom; poor fragrance and an undesirable bud 

which is likely to water-log. Weak, low-growing plant. Shy bloomer, inclined 

to blight. Needs no disbudding. 

HUMEI, CARNEA. 
Species—P. albiflora. Originated by Guerin, 1856. 
Donated by B. H. Farr. 
Description in brief—Large, bright light pink (violet rose 4[154]), rose type bloom. 

Very late. Inferior variety. Good keeping bloom. 

Description in detail—Bloom not differentiated; a few linear petals ere found 
scattered throughout the entire bloom, Narrow petals in extreme center of 
bloom. Odor pleasant. 

Strong grower, medium length, weak stem, and peor spreading habit. Only 
medium bloomer, lateral buds seldom develop. 

HOUILLON, MARIE, 
Species—P. albiflora. Originated by Calot, 1869. 
Donated by Andorra Nurseries and Dessert. 

Description in brief —Large, showy, compact, globular, light pink (violet rose (154]), 
rose type bloom, with silver reflex. Late. Good variety. 
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Description in aetatl—Not clearly differentiated, although guards and a few petals 
around center are wider than rest of bloom, but they all blend together grad- 

ually. The extreme center of the bloom is somewhat cup-shaped and entirely 

transformed. Odor pleasant. 

Medium height plant good length and strength of stem. Free eas in 

clusters. 

Remarks—This variety is very similar to ‘‘Madame Forel” and ‘‘Madame Geissler.” 
Possibly ‘‘Marie Houillon’’ is a few days later and more upright habit. 

KELWAY, ELLA CHRISTINE. 

Species—P. albiflora. Originated by Kelway. 
Donated by B. H. Farr. 

Description in brief—Large lilac white cup-shaped bloom with cream white 

central petals. Midseason. Good variety for landscape. 
Description in detail—Rather an odd cup-shaped bloom; does not come clearly 

under either bomb or rose type, but more nearly the latter. Carpels crimson, 

few hairs, crimson stigmas. Odor pleasant. 

Medium height, strong-growing plant, of good habit. Medium bloom in 

clusters. 

LAMARTINE. 

Species—P. albiflora. Originated by Calot, 1860. 
Donated by Dessert and Cottage Gardens Co, 
Description in brief—Very large, pale lilac rose 1(130), with center shaded slightly 

darker, guards and collar fading rose white. Midseason. Good variety. 

Description in detail—Not clearly differentiated; guards seem to blend gradually 
with the center of bloom; very attractive bloom. Carpels entirely trans- 
formed. Odor pleasant. 

Tall, medium vigorous plant, stems rather weak at the base, giving the 

plant an undesirable spreading habit. Free bloomer in clusters. 

LEBON, EDMOND. 

Species—P. albiflora. Originated by Calot, 1864. 
Donated by Cottage Gardens Co., Croux Bros., DeGraaf Bros. and Dessert. 

Description in brief—Large, fairly compact, bright light pink (violet rose 3[154]), 

rose type bloom. Midseason. 

Description in detail—Not well differentiated; entirely transformed bloom; few 
narrow petals concealed and scattered throughout the bloom. 

Medium strong, rather low-growing plant, strong, short stems. Medium 
bloomer, lateral buds generally undeveloped. 

LEBON, MADAME. 

Svecies—P. albiflora. Originated by Calot, 1855. 
Donated by Dessert, L. Paillet and Cottage Gardens Co. 

Description in brie/—Medium to large, very compact, exceptionally bright, showy 
rose type bloom; cherry pink to aniline red 1(160) in color, uniform throughout. 
Late. Medium to good variety. Good commercial bloom, 
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Description in detail—Not clearly differentiated; a very compact, rose type bloom, 
with a few concealed, transforming stamens at the collar; wide petals scattered 

throughout the bloom; the extreme center is a mass of short, narrow petals 

same color as guards, concealing a few straw-colored staminodes. Odor 

pleasant. 
Plant is strong-growing of somewhat dwarfed, upright habit. Medium 

bloomer in clusters. 
Remarks—The buds are very tight and frequently rot off in damp weather. 
Synonyms—This variety also occurs in our plots under the assumed name of 

**Gen. Lawton” and ‘‘ Maria.” 

LEMOINE. 
Species—P. albiflora. 
Donated by James King. 
Synonym—This so-called variety proves to be ‘‘Achille,” and was originated as 

such in 1855 by Calot, about fifty years before its appearance as ‘‘ Lemoine.”’ 

LIVINGSTON. 
Species—P. albiflora. Originated by Crousse, 1879. 
Donated by DeGraaf Bros., L. Paillet and Peterson Nurseries. 
Description in ee ae compact, perfect rose type, pale lilac rose (130) with 

a silver tip; central petals flecked with carmine. Late. Extra good, good 

commercial bloom. 
Description in detail—Bloom is not differentiated; entirely transformed, with a 

mass of short, narrow petals in the center of the bloom. Odor nearly lacking. 
Strong, vigorous, fairly upright grower; good length of stem. Free bloomer 

in clusters. 

LOUISE, MARIE. 
Species—P. albiflora. Originated by Calot, 1857. 
Donated by B. H. Farr. 
Description in briej—Large, light pink (violet rose treats rose type, with silver 

tips. Mid season. Good variety. 

Description in detail—Concealed, cream white petals at collar one-eighth to one- 
quarter in. wide. Petals throughout remainder of bloom are more like the 

guards, except for a few concealed, narrow, cream petals in extreme center 

of bloom. 

MODELE DE PERFECTION, 

Species—P. albiflora. Originated by Crousse, 1875: 
Donated by Goos & Koenemann. a 
Description in brief—Large, compact, light pink (violet rose 2[154]), silver tipped 

rose type, with center of bloom shaded darker than collar and guards. 
Late. Good variety, good for commercial purposes. 

Description in detail—Not differentiated bloom; central petals nearly as wide as 
guards, concealing short, narrow petals in extreme center of the bloom; 

carpels entirely transformed. Odor pleasant. 
Vigorous grower, somewhat dwarf habit. Medium to free bloomer in 

clusters 
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NANCY, ENFANT DE. 
Spectes—P. albiflora. Originated by Crousse, 1896. 

Donated by Cottage Gardens Co. 
Description in brief—Large, flat, pale, lilac rose (130), rose type bloom, fading 

to lilac white. Late. Medium variety. 

Description in detail—Typical flat rose, entirely transformed; center of bloom 
composed of few short petals. Odor very pleasant. 

Strong, tall plant, with rather slender stem and somewhat spreading habit. 
Free bloomer in clusters. 

NOMINATA. 

Spectes—P. albiflora. Originated by Kelway. 
Donated by B. H. Farr. 
Description in brief—Large, medium pink (violet rose 4[154]), loose, informa! 

rose type bloom. Late. Only medium variety, not a desirable commercis] 
bloom. 

Description in detail—Concealed linear petals in collar with remnants of anthers 
on edges; central petals wide, tapering sharply toward base. Carpels smooth, 

stigma pink. Odor unpleasant. 

Very strong, healthy-growing plant, with a medium length of stem, good 

habit. Medium to free bloomer, in clusters. 

PALISSY, BERNARD DE. 

Species—P. albiflora. Originated by Crousse, 1879, 
Donated by Ellwanger & Barry. 

Description in brief—Medium to large; very compact, globular, dull blush pink 

(pale lilac rose 1[178]), rose type bloom, fading with age to nearly white, with 
a slightly blush center. Late. Good variety. 

Description in detail—Guards not clearly differentiated; entirely transformed; 

collar composed of narrow, pale pink petals, growing wider and darker toward 
the center, which is a compact mass forming a somewhat cup-shaped center. 

The buds are very tight and poorly protected from the dampness, likely to 

be iniured for this reascn during unfavorable seasons. Central petals 
slightly tipped with red. Odor pleasant. 

Strong-growing medium sized plant, of good habit. Free bloomer in 
clusters. 

Remarks—This variety is very similar to ‘‘Charlemagne,’’ possibly a few days 
earlier, and blanches out more nearly white. 

Y PAQUET, VICTOR. 
Species—P. albiflora. Originated by Guerin, 7847. 

Donated by Dessert. 

Description in brief—Large, medium, loose, light pink, violet rose 3 (154); informal, 

rose type bloom. Midseason. Only medium variety. 

Description tn detail—Not difierentiated; typical loose rose, not a very attractive 
bloom; few narrow petals scattered informally throughout the bloom, but 

the central petals in general are wide. Odor pleasant. 

Medium height plant, vigorous grower, rather weak stem and spreading 

habit. Medium to free bloomer, lateral buds inclined to blight. 
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PERFUME, BUNCH OF. 

Species—P. albiflora. Originated by Kelway. 
Donated by B. H. Farr. 

» Description in brief—Very large, medium compact, tyrian rose 1 (155), rose <ype 
bloom; silvery tipped, showy bloom, fades rapidly in the sun. Midseason 

to late. Extra good. 

Description in detail—Typical rose; not differentiated bloom; entirely trans- 
formed; center of bloom a small, compact mass of short petals. Odor pleasant. 

Remarks—There is another variety under this name, very similar in color and 
form, but lacking in fragrance; has a taller plant; is not so compact, and is 

somewhat darker than the true ‘“‘ Bunch of Perfume.” 

RAGUET, MADAME. 

Species—P. albiflora. Originated by Calot, 1860. 
Donated by L. Pailiet. 
Description in briej—Small to medium size, very compact, medium dark pink 

(solferino red 4 [157]), rose type bloom, with a center tinted lighter than 

guards. Late. Medium variety. 
Description in detail—Not differentiated bloom; petals growing gradually narrower 

toward center of bloom; tuft effect of petals surrounding the extreme cen- 
tral, compact mass of petals, but tuft is not prominent enough for crown. 

Odor pleasant. 
Medium, low-growing plant, with an extra strong stem, fair habit. Free 

bloomer in clusters. 

RENAULT, LOUISE. 

Species—P. albiflora. Originated by Crousse, 1881. 

Donated by Cottage Gardens Co., and Peterson Nurseries. 

Description in brief—Medium size, informal, cherry pink (rose neyron red 1 [r19]), 

rose type bloom; somewhat silvery tipped. Very late. Inferior variety. 
Description in detail—Not differentiated; entirely transformed; informal rose 

with a small tuft in center of bloom; only medium to poor bloom. Odor 

unpleasant. 
Medium weak, lcw-growing plant, with short, weak stems. Shy bloomer 

in clusters, blights badly. 

ROSE QUINTAL. 

Species—P. albiflora. Originated by Calot, 1857. 

Donated by Andorra Nurseries, and Storrs & Harrison, 

Description in brief—Medium size, rather loose, medium pink (solferino red 
2 [157]), rose type bloom with the center tinted lighter, with crimson flecks. 

Midseason. Medium variety. 
Description in detail—Medium, loose, rose bloom, somewhat on the crown order; 

wide central petals flecked with crimson, surrounding short petals in extreme 

center of bloom. Odor pleasant. 

Medium vigorous plant, of medium height, rather weak stems and spread- 

ing habit. Free bloomer in clusters. 
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SIDONIE. 

Species—P. albiflora. Originated by Miellez, 1856. 
Donated by Cottage Gardens Co. 
Description tn drief—Very large, medium compact, medium light pink (violet 

rose 2 [154]), rose type bloom, with a few linear cream petals at collar and 

scattered throughout the bloom, with an occasional crimson fleck on central 

petaJs. Midseason. Good variety, fair commercial bloom. 

Description in detail—Typical rose type, nearly transformed, central tuft of petals 

wider and darker than coliar; occasionaliy flecked with crimson; few con- 

cealed linear petals in extreme center of bloom. 

Medium height, strong, vigorous grower of good habit and good stems. 

Medium bloomer in clusters. 

STANLEY. 
Species—P. albiflora. Originated by Crousse, 1879. 
Donated by Cottage Gardens Co., and Dessert. 
Description in brief—Large, compact, medium light pink (violet rose 1 [154]), 

rose type bloom, with a noticeable silver reflex; central petals flecked with 

dark pink. Midseason. Good variety. 

Description in detail—Entirely transformed; typical compact rose bloom, very 
attractive, with prominent silver reflex. 

Vigorous, strong-growing plant, with good stems and good habit. Free 
bloomer, lateral buds remain undeveloped. 

THORBECKII, 
Species—P. albiflora. 
Donated by De Graaf Bros. 
Synonym—This so-called variety seems identical with ‘* Floral Treasure.” 

UMBELLATA ROSEA. 
Species—P. albiflora. Origin unknown. 
Donated by Cottage Gardens Co., and Dessert. 
Description in briej—Large;, informal rose type with violet rose 2 (154) guards and 

amber white narrow petals in center, with wide petals same color as guards 

found occasionally in center of bloom. Very early. Extra good variety 
for both landscape and cut blooms, 

Nescription in detail—Blooms are very variable in form, varying all the way from 
anemone to rose on the same plant. Guard petals violet rose 2 (154) sur- 

~ounding narrow, central petals of amber white, which fade to nearly pure 

white. In strong blooms carpels are entirely transformed and central petals 

are mixed with wide carpelodes same color as guards, which nearly conceal 
the narrow, white petals and fade in the sun to pale pink. Plant is a very 

strong grower, upright, and will stand heavy showers without support. Free 

bloomer in clusters. 

Synonym—‘ Umbellata Rosea” was renamed by mistake to “Sarah Bernhardt.” 
The same variety has also occurred under the name of ‘‘La France.” There 

is such a variety as ‘‘La France,”’ originated by Lemoine in rgo1, but “Sarah 

Bernhardt” is simply a synonym of ‘‘Umbellata Rosea” and should be 

known as such, 

’ 
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VAILLANT, MARECHAL, 
Spectes—P. albiflora. Originated by Calot, 1867. 
Donated by Croux Bros., Fewkes, Dessert, Peterson Nurseries and Charlton. 

Description in brief—Very large, compact, medium pink (pure mauve 3[181]), 
rose type bloom. Very late. Good variety, good commercial bloom. 

Description in detail—Typical rose bloom, borne on a large, coarse thickstem, 

poorly furnished. Odor unpleasant. 

Tall, strong-growing plant, stems rather weak at the base, giving plant 

a spreading habit. Medium bloomer, laterals undeveloped. Coarse, heavy 

stem and foliage is a distinguishing characteristic of the variety. 

Synonym—lIdentical with the above is the so-called ‘‘Grandiflora rubra.” 
Remarks—‘ Souvenir d’Auguste,” ‘‘ Miellez,’’ is said to be identical with the above, 

by prominent growers (note). 
From correspondence with A. Dessert. 

VERDIER, EUGENE, 
Species—P. albiflora. ; Originated by Calot, 1864. 
Donated by Dessert and B. H. Farr. 
Description in briej—Large, hydrangea pink 1(132), rose type bloom with lilac 

white guard petals. Late. Extra good. Good commercial bloom, 

Description in detail—Typical rose bloom; guards not differentiated from center 
of bloom, but are more bleached out to a lilac white, while the compact mass 

of central petals is more nearly hydrangea pink. Odor pleasant. 

Extra strong, vigorous-growing plant, rather dwarf habit, short but extra 
strong stems. Free bloomer in clusters. 

Remarks—Sometimes confused with ‘‘Souvenir de Gaspard Calot.” 

Red CAMERON, 
Species—P. albiflora. Originated by Crousse, 1879. 
Donated by Dessert. 
Description in brie/—Medium size; rosy magenta 3(169), compact rose; with a 

silvery reflex. Late. Only medium value. 
Description in detail—Bloom somewhat differentiated; of good substance; rather 

under size; petals gradually growing narrower toward center, with a few 
very small ones in the center of the bloom. 

Rather a weak-growing plant, medium low in height, erect habit. Shy 
bloomer due to blight. 

CLEVELAND, GROVER. 

Species—P, albiflora. Originated by Terry. 
Donated by B. H. Farr. 

Description in brief—Large, compact, dark crimson 4(168), rose type bloom, Late. 

Extra good. 

Description in detail—Somewhat differentiated bloom; few linear petals concealed 
at collar; center of bloom a mass of short narrow petals. Odor unpleasant. 

Plant is a strong, vigorous grewer. Medium bloomer in clusters. 

Synonym—The above variety is said to be identical with ‘*Tecumseh,” 
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CRIMSON QUEEN. 
Specites—P. albiflora. Originated by Terry. 

Donated by B. H. Farr. 
Description in brief—Medium size, loose, reddish violet 3(180), rose type blcom. 

Late. Good variety. 
Description in detail—Bloom is somewhat differentiated by a concealed collar 

or linear petals; nearly transformed. Odor pleasant. 
Medium height, strong-growing plant of good habit, strong, medium length 

stems. Free bloomer in clusters. 

DESSERT, JULIETTE. 
Species—P. albiflora. Originated by Dessert, 1888 

Donated by Dessert. 
Description in brief—Medium to large, globular, compact, dark crimson 3(108), 

rose type bloom with silvery reflex; few stamens partly concealed in center 

of bloom. Midseason. Extra good variety. Good commercial bloom. 

Description in detail—Not clearly differentiated; lower reflex of central petals 

marked with yellow. 
Strong, vigorous-growing plant, with a tall strong stem and upright habit. 

Free bloomer in clusters. 

ETENDARD DU GRAND HOMME. 
Species—P. albiflora. Originated by Miellez, 1855. 

Donated by B. H. Farr. 
Description in brief—Very large, showy, brilliant red (tyrian rose 2[155]), bomb 

type bloom. Late. Medium variety, good shipping and keeping bloom, 

Description in detail—Collar of narrow petals, making a distinct row around the 
bloom, surrounding a mass of wide petals not prominent enough for crown; 

narrow petals in extreme center of bloom. Odor pleasant. 

Tall, strong-growing plant. Only a medium bloomer in clusters. 

GRANDIFLORA RUBRA. 

Synonym—This is identical with ‘‘Marechal Vaillant,” and should be known 
under the latter name only. ‘‘ Marechal Vaillant’’ was originated in 1867 by 

Calot and a description of the variety was published in Revue Horticole in 

1885, or twenty-one years before the variety was brought to public notice 

as “‘Grandiflora rubra.” 

LAFAYETTE. 
Species—P. albiflora. Qrigin unknown. 

Donated by Cottage Gardens Co. 
Description in briej—Medium size, magenta 4(182), rose type bloom. Midseason. 

Fair variety. 
Description in detail—Not differentiated; a few narrow and linear petals hidden 

around the collar and in the extreme center of bloom; entirely transformed. 

Odor pleasant. 
Vigorous-growing plant, medium length, stiff stems, fair habit. Medium 

bloomer in clusters. 
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RED JACKET. 
Species—P. albiflora, Originated by Harrison, 
Doxated by B. H. Farr. 
Description in brie/—Rather flat, rosy magenta 4 (169), rose type bloom; clearly 

differentiated, but too flat to be classed a bomb; not entirely transformed. 

Midseason. Good variety for landscape work only, as it is a poor keeping 
and shipping bloom. 

Description in detail—Linear and narrow petals at the collar and few found scat- 
tered throughout the bloom, but as a whole the petals widen toward the 

center. Occasional small carpels, pale green, smooth, with pink stigmas. 

Odor pleasant. 

Tall, strong-growing plant, with good strong stems. Free bloomer in clusters, 

RUBRA SUPERBA. 
Species—P. albiflora. Originated by Richardson, 1871. 
Donated by Rosenfield, Andorra Nurseries, Peterson Nurseries, and Cottage 

Gardens Co. 
Description in brief—Large, rather compact, rosy magenta 2 (169), informal rose 

type; some blooms are somewhat of a crown and even bomb type; seems 

to be a very variable bloom, Very late. Good for its season. Good com- 

mercial bloom. 
Description in detail—Somewhat differentiated; entirely transformed bloom; 

not exactly typical of any class, but comes more nearly under rose type. 

Some blooms have a narrow collar concealed by guards, and frequent narrow 

petals concealed throughout the bloom. Odor pleasant. 

Plant is medium vigorous grower, with long, strong stems and a spread- 

ing habit. Medium bloomer, seldom needs disbudding. 

Remarks—This variety is known as ‘‘Rubra Superba,’ ‘‘Richardson’s Rubra,” 

**Richardson’s Rubra Superba” and ‘‘Superba (Richardson’s),” 

VERSCHAFFELT, AMBROISE. 
Species—P. albiflora. Originated by Parmentier. 
Donated by Andorra Nurseries, Dessert, Ellwanger & Barry, and Fewkes, 

Description in brief—Medium size, compact, globular, purple magenta, rose type 
bloom. Late. Medium variety. 

Description in detail—Somewhat differentiated; well-made, compact, globular 
bloom; rose type with cup-like center; central petals slightly wider than 

collar. Extreme center of bloom a mass of short, narrow petals. Fades 
only slightly in sun, uniform color throughout the bloom. 

Medium height plant, of fair vigor, medium stems and good habit. Medium 

to free bloomer in clusters. The lateral buds often blight. 
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VARIATION AND CORRELATION IN TIMOTHY* 

(Phleum pratense L.) 

Variation is the rule rather than the exception in all organisms; 

therefore a study of living things is not complete without a knowledge 

of their diversities. With the application of mathematics to the field 

of biology, studies along this line have assumed greater importance, 

for by the use of statistical methods we are able to determine with 

exactness the range of variation in the species, the fluctuations from 

time to time as the result of environmental influences, and the progress 

the species is making in evolution. 

The object of the present study is to determine (1) the variations 

which occur in the species Phleum pratense L. when grown under the 

conditions which obtained during the experiment; (2) the relation to 

each other of certain characters of economic importance which readily 
lend themselves to measurement; (3) the variation from season to 

season; (4) the bearing of these seasonal changes on the problem of 

selection. 

MATERIAL AND METHODS 

The data upon which the present discussion is based were furnished 

by the timothy experiment started at Cornell University in 1903 by 

Professors T. F. Hunt and J. W. Gilmore. Samples of seed were secured 

from 231 different sources throughout the world, 21 states, Canada, 

Japan and g European countries being represented. In this discussion, 

however, only the data from plants grown from American seed are 

used. The sources of this seed and the number of samples received 
from each state were as follows: 

ING Was Wor ke yit 1) Afi iee where hee 92 TO Wel eens Mes Aes Seite erate ates I 
I TEP sooo Sib apa er eee 16 IN EISAS tomate sear wlan ey eta s atekeials I 
MO idcyraepete Vane st ore, 3's, Sie sieve catcher ae 14 Dar vient sc), athe 7 iio 3 aan = 
Pennsylvania ........ ark Spal 14 Massachusettsess' s.'% <2: sacs I 
NVULG KURA Gaeta ee satever ale, viata sien 6 IVESSREMA RN cos arcs ec ol Lain Ne etki 4 I 
(RTC MR Ce nee Pn ere 4 New Brunswick: 27:5 o.6.4 0% I 
CGGNECHCU Ess v« ste,siele inte efeterd 2 New Hanipshires> 22.2.2. I 
CLA WATE. Roc hadi care Oia Mote ete I Sout Pa rota lind ee ee I 
District of Columbia... <2 3. 5! I IMEEM Win cr Pare oer va ks whale ce Ss z 
TRIOS vhs yaaa, er dw eda. acerers oe I VITOUN ars Ere tch Ry ser tcreash ers arene I 
MEMES ths std. = ao» Behn Cite I Nese sV initia cc ois s< che ve I 
Unknown source (thought to be New York)......................- I 

Total, 163. ' 

*Contribution No. VII, Laboratory of Experimental Plant-Breeding, Cornell University. 

421 



422 BULLETIN 270. 

The seed was planted in the greenhouse in soil that had been sterilized 

by passing steam through it for several hours to kill any foreign seeds 

that might be present. After drying sufficiently, the soil was placed 

in 2-inch flower pots and a single seed sown in each. 

When the plants were about two months old, they were removed 

to the field and transplanted, the plants from seed from a given source 

being placed in the same plat, which consisted of 2 rows containing 

21 plants each. The plants were 30 inches apart in the row and the 

distance between rows 30 inches. In order to have a criterion by which 

to measure any variations in soil conditions and to serve as a basis for 

comparison, a series of check plats was inserted, every fourth plat being 

OY ie aH] Ke 

Fic. 111. Timothy plants growing in greenhouse. 

a check. The seed from which these plants were grown came from the 

same source, viz., the University Farm. 

The soil on which the plats were located is a rather heavy, silty, clay 

soil classified as Dunkirk clay loam. Because of the uneven topog- 

raphy, the soil on this section is somewhat non-uniform sofar as moisture 

conditions are concerned. 

The plants were given thorough cultivation throughout the growing 

season, special care being taken to prevent “‘volunteers’’ from coming 

in. At maturity the plants were harvested by cutting each one separately 

with a sickle, after which they were tied up, labeled, and allowed to dry. 

They were then taken to the barn, where they were stored until winter 
when they were weighed and the length measured. 
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The plants were visited every day during the blooming period with 

the exception of Sundays and those days when, because of weather 

conditions, the plants failed to bloom, and careful notes taken on the 

beginning and end of bloom of each plant. Notes were also taken on 

the other characters discussed in this paper, though no statistical data 

were collected except in the cases of height and yield as has already 

been stated. The 

notes for 1905 were 

taken under the di- 

rection of Mr.Samuel 

Fraser, then Assistant | 

Agronomist at the 

Cornell University 

Experiment Station. 

In 1906 and 1907 the 

work was under the 

supervision of the 

writer. A few notes 

were taken in 1904, 

but because of the 

small size of the 

plants, which were 

started late the pre- 

vious autumn, and 

the incompleteness of 

the records, it was 

thought inadvisable 

to use the data for 

that season which 

would hardly be 

comparable with 

those obtained after 
the plants had more Fic. 112. Timothy gph arrangement of plants 

nearly approached their normal development. 

The formulas employed in calculating the various constants are those 

given by Davenport (1904), using the short method for determining the 

mean and standard deviation and Yule’s formula for the coefficient of 

correlation. 

In calculating the constants for earliness, the days of the month when 
the plants were in bloom were taken as the classes, the first day on 

which blooming began during a given season being Class tr. 
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The number of plants represented in the statistical studies is 3,505. 

Only those plants are included for which the records for all the characters 

under investigation were complete for the 3 years, so that the same 

individuals appear in all the tables. 

VARIATIONS 

It has long been recognized that timothy is subject to a wide range 

of variations; in fact, differences may be found as widely diverse as those 

existing between different varieties of corn, wheat or oats. As early 

as the middle of the 17th century, Bauhin (1651) had described four 

or five types of aapiorhy which, according to Fraser (1905), are now 

regarded as varieties of 

Phleum pratense L. Varia 

tions were also noted by 

English and Scottish writers 

in the early part of the 19th 

century. Withering (1801) 

described two types which 

he considered distinct varie- 

ties. These were probably 

variations due to soil con- 

ditions, since a contempo- 

rary writer states that the 
smaller variety, when grown 

on good soil, becomes the 

Fic. 113. Variation in timothy heads. larger variety the first year. 
Lawson (1836) states that 

“there is a considerable number of varieties differing from one another 

in color of anthers and spike, also in the shape and length of the latter 

and in other particulars.’’ Plues (1867) observed many types and 

attributed them to the nature of the soil on which they grew. Vari- 

ations in yield and character of awn were described by Sinclair 

(1869). 

In this country, the first study of variation in timothy was under- 

taken by Hays (1892) at the Minnesota Experiment Station in 1889. 

Variations in head and leaf characters, color of anthers, height, vigor, 

and stooling power were noted. Studies of a similar nature were begun 

by Hopkins (1895) in 1894 at the West Virginia Experiment Station. 

Differences were observed in earliness, habit, leaf characters, yield of 

hay and of seed. | 
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At the Cornell University Experiment Station the following variations 

have been observed: 

Variation in leaf characters —In 
width, the leaves vary from .25 to 
-75 inches; in length, from 4 to 15 

inches. The angle which the leaves 

make with the stem is also subject 

to considerable variation: in some 

plants the leaves are nearly erect, 

while in others they are spreading 

or even drooping. 

The leaves may be flat, which is 

the most common type, or they may 

be boat-shaped or even rolled in the 

form of a spiral. Some plants pro- 

duce an abundance of leaves while others are nearly destitut> of foliage. 

The range in the number of leaves per stem is from 3 to 8. 

Variation 1m stem characters —In height, the plants vary from 18 to 
ss inches. (See Table I.) If the coefficient of variability (Table V) 

be taken as an index of variation, it will be seen that there is less 

variability in height than in any of the other characters studied 

statistically. In diameter of stem, the range 

is from .os to.15 inches. In direction of stem 

all gradations may be found from erect to 

decumbent. 

Fic. 114. Variation in leaf characters. 

Fic. 115. Variation in 
shape of head. From 
left to right: (1) hep 

yey a = is Fic. 116. Variation in base of head. 
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TABLE I—FreroqurNcy DisTRIBUTIONS FOR HEIGHT 

Number of Plants 

Height—Inches Eee 

1905 1906 1907 

Lis ohanepces a omsies We Oth I 
TO ura auche seen I 
BORE Aiea ye toe hs 2 I 
BE alent Ns ste x0 2 
BONS Se aN e eae Laie is 2 I 2 
BBW n stant ae Se oils 5 I 5 
DARE NS OM oh ASE 8 I 6 
PAE 6 Se eer cere 8 3 8 
CAO Seb sub ech eee ays 16 53 m2 
De hela ithe Ol MEAG 25 3 14 
Piste ot tee ae OME: 48 IO 20 
DOA ha etrore ors 70 Tie 24 
BOE ae ie aise fore sake 100 28 44 
abo) WNS 8 Srna nase 146 38 59 
BBE eee een at 223 48 97 
Be eis ec OL mao aL 262 62 77 
Bid eiat rary eats .t os 297 82 106 
Oise A hetces  orsics 370 171 172 
BO ay alee spep setts 401 192 216 
BURN diay Oe 340 222 226 
POU pe ee shakes ge 267 256 291 
Sy ache et DearS 250 B27 302 
AOR sek ustercu het toute 253 344 286 
Avinveas. teria swash: 129 B22 385 
AHS SORE niet 103 346 294 
7 EARS NAT tee ar 75 295 246 
Artin ecet Meee ketene 48 188 208 
TAG Cie er cheat CAO 2I 203 136 
AG vce po baa ee 17 150 127 
Ys Blick, RRMA AUS 5 74 54 
One reheat oe 3 60 43 
AQ) pee se eee eins 30 20 
EB Oto ped amen ghee ets I 20 9 
Si Nee aot reer I - 5 
TAA Ene Ben ica ea 2 4 
Citra pepe atic 3 

BAte austin diceeae eats ne I 



a 

VARIATION AND CORRELATION IN TIMOTHY. 427 

The normal color of the 

stem is green, though oc- 

casionally plants are found 

with reddish or bluish pur- 

ple stems. These colors 

usually occur on the upper 

part of the stem or in the 

vicinity of the nodes and 

are more evident as the 

plant approaches maturity. 

The color of the nodes 

usually varies from light to 

dark brown, though plants 

with green or greenish 

brown nodes occasionally occur. 

Variation in head characters —The normal shape of the head is nearly 

cylindrical, with a somewhat rounded or abruptly pointed apex. Occa- 

sionally plants are found with a long tapering apex or a tapering base, 

or both modifications may be present at the same time, giving rise to a 

head more or less fusiform in shape. 

In length, the heads may vary from one to 12 inches, 

and in diameter 

from .2 to.4 inches. 

The so-called 

head or spike of 

timothy is, strictly 

speaking, a con- 

Fic. 117. Variation in apex of head. 

Fic. 118. Variation in thickness of 
head. Fic, 119. Variation in length of head. 
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Fic. 120. Types of head occasionally 
found, From left to right: (1) 
nodding, (2) interrupted, (3) pan- 
icled, (4) rugose, (5) slender 
cylindrical. 

TABLE II—FREQUENCY DISTRIBUTIONS FOR EARLINESS 

Day of month 

1905 

Juneveri es oieyt I 
/ Par Tae eke Sy 

Diseases 102 
DA teas iesstel 5 

ay Cases ee aN ate 
124( 6} ea a rane 39 
CAG scat aL NGA 305 
Polat eat nS 59 
ela eavinrevene 1,496 

cB OME chains 786 
Abi igioaty dene area 383 

DR ACh ina AN 19 
Bike tnitehs 33 
v. RNa are 8 
iceeapeeieecns 260 
(OR sa tA eh: 
Miclaire toile | faye 9 

Sitiinncnsteeee aie 

tracted panicle, the rachillae being 

very much reduced, giving the inflor- 

escence a_ spike-like appearance. 

Occasionally plants are found in 

which the rachillae are abnormally 
elongated, thus giving rise to a 

somewhat panicled form. 

The color of head most commonly 

occurring is dark green. Reddish or 

dark bluish purple colors have also 

been observed. These colors become 
more pronounced as the plants ap- 

proach maturity. 

Variation in earliness.—The earli- 

ness of timothy, as indicated by 
the beginning of bloom, is subject 

to much variation. The greatest 

range observed was in 1907, when 
there was a difference of 18 days 

between the earliest and the latest 

blooming plants. 

Number of Plants 

1906 1907 

I 
6 
I 3 

360 je 
361 o- 

354 .* 
803 oe. 

1,046 a 

475 I 
15 Art 

slate II 

78 32 
4 57 
I woe 

aa 562 
446 
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TABLE II—FreEQuency DISTRIBUTIONS FOR EARLINESS—Continued 

Date of month 

1995 

Number of Plants 

1906 

Variation in duration of bloom.—The length of the blooming period 

has been found to vary from 3 to 23 days. 

TABLE III—FreEQuENCY DISTRIBUTIONS FOR DURATION OF BLoom 

Number of days 

Number of Plants 

1906 1907 

————— ee 
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This is not due entirely to the 

inherent tendency of the plant to 

remain in bloom for a long or a 

short period, but is influenced to 

some extent by climatic conditions. 

For example, since the plants bloom 

only when conditions of tempera- 

ture and humidity are favorable, a 

few cold, wet days following the 

beginning of bloom would delay the 

appearance of the remainder of the 

flowers, thus materially lengthening 

the blooming period. 
Fic. 121. Variation in height and Variation im longevity.—Plants 

SUA tS Ee + ave been observed which behaved 

as annuals; i.e., after producing seed at the end of the first season they 

died from no apparent external cause. Others survived for only two 

or three years. On the plats which have been preserved, a large per- 

centage of the plants, which are now nearly 6 years old, are still in 

existence and appear to be as large and vigorous as ever. 

Variation in vigor.—Plants may be found which show a decided lack 

of vigor. These plants often succumb to the influences of unfavorable 

environmental conditions, though it does not necessarily follow that 

low vigor is always associated with 

lack of hardiness 

Variation in stooling power.—Some 

plants send up but very few culms 

while others produce a large number, 

as many as 280 having been counted 

on a single plant. To what extent this 

is associated with vigor is difficult to 

determine, but it is plainly evident 

from an inspection of a large number 

of vigorous plants that there is a 

marked difference in the inherent tend- 

ency of the plants to produce culms. 

Variation in disease resistance.—The 

severe attacks of a “rust’’ (Puccinia 

graminis) during the past two seasons 

have afforded an opportunity to ob- fig yo2 Variation in yield of 
serve the relative resistance of the hay from individual plants. 
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plants to this disease. Some plants show great susceptibility to the 

attacks of this fungus, being completely covered with the pustules. 

On the other hand, a few plants have been observed which are very 

nearly immune. 

Variation in yreld.—There is a wide range of variation in the yield 

of hay, as will be seen by an inspection of Table IV. 

TABLE IV—FrREQUENCY DISTRIBUTIONS FOR WEIGHT 

Number of Plants 

Weight in .or lb. - 

1905 1906 1907 

HOOP ALS nue eles 8 3 47 
O= WOR 28 62, « 44 21 105 

173 a Cee Ne eo gi 67 165 
NO —e2Os. sae, o 204 104 217 
ZO RUE. ey 217 139 246 
26— 30 273 216 279 
Qi Or cis eo 320 308 322 
BO PAG. t95 oss 370 336 304 
CTC eae 343 414 329 
AO rs 5 Olek vv aes 300 434 318 
Ci Re APE 311 B77 286 
ROMO. spec < 259 273 246 
GMOs thoes 235 282 232 
13 O78 00h 140 177 142 
G[ia= Gea, ORE 122 132 118 
WO NSO). ce 8 yale es fil 78 60 
RO Ger hee ik 57 68 42 
DOO! ocesL: 2s 58 ar 2I 
OL OG sive taeysea 28 15 14 
WO TMOOM 5 cis 2,22 18 20 8 
RQeL OMS stiiicere a os 15 3 3 
BOO —TUOWw yes. chee. ae) 6 pe 
eT TABS aye es «vino 4 ate I 
ELO—U2O.0 2... 4 iis 

i a BE afate 
DAO—EBO As 2 6:2, ete 
UNS ee eae 2 

As measured by the coefficient of variability, weight shows greater 

variation than any of the other characters studied statistically. (See 

Table V.) The lowest yield obtained was .o1 pounds, while thé taxi- 

mum, which was reached in 1905, was 1.35 pounds. 
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CORRELATIONS 

The correlation between earliness and height for 1905, 1906 and 
1907 is given in Figs. 123, 124 and 125. An inspection of these tables 
shows only a low degree of correlation, which is negative in all cases. 
In 1907 the correlation was much higher than in the two preceding 

years, due to the tendency of the late blooming individuals to be low 

in stature. 

The correlation between earliness and weight (Figs. 126, 127 and 128) 

is also very low. In 1905 there was a low positive correlation, in 1906 
there was practically no correlation, while in 1907 the tendency of the 

extremely late plants toward low weight caused a negative on 

which, however, was very low. 

Between duration of bloom and height (Figs. 129, 130 and 131) we 

find a lower correlation than in the case of any of the other characters 

studied. In 1905 and 1907 there was a very low negative correlation, 

while in 1906 it was practically zero. 

The correlation between duration of bloom and weight (Figs. 132, 
133 and 134), although low, is slightly higher than in the case of the 
preceding combination. It was negative in each of the three years. 

The highest correlation is between weight and height. It will be 

seen (Figs. 135, 136 and 137) that there was a marked increase in the 

correlation coefficient from 1905 to 1907. The correlation was positive 
in all cases, 
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PLACE VARIATION 

As a result of the development of statistical methods and their appli- 
cation to biological problems, we have recently come to recognize the 

fact that a living plant is not a stable organism, but is more or less 

plastic, responding to changes of environment, so that an expression 

of the condition of the plant at any given time or in a given place may 

not be true for any other time or locality. This has been demonstrated 

by the researches of Burkhill (1895), MacLeod (1899), Ludwig (1901), 

Tower (1902), Shull (1902), Yule (1902), Pearson (1903), Reindhl 

(1903), and Shull (1904). 

One of the first to emphasize the importance of studies along this 
line was Davenport (1899), who suggested the term “place mode” 

to indicate ‘‘the condition of a species in a particular locality at a par- 

ticular time.” This idea has been expanded so as to include other 

constants than the mode, as well as the frequency distribution itself. 

This broad use of the term has been objected to by Pearson (1902) 

on the ground that it is not strictly biometric. Asa term of more general 

application which would include all the measurable characteristics of 
the population Shull (1904) has proposed “place condition.” 

Variation from season to season or from year to year in response to 

fluctuations in environmental conditions has been designated by Tower 
(1902) as “‘secular variation.” In a subsequent paper (1906), this 

term has been superseded by ‘“‘place variation.”’ 

In a study of this phenomenon the following phases may be considered, 

as outlined by Tower (1906): ‘‘(1) place variation, or the variation 

in any given species in the same locality from generation to generation, 

or from season to season, or year to year; (2) place condition, as the state 

prevailing in the population of a given species at a particular locality 

during one generation; and (3) place constant, determined for the popu- 

lation of a given species at a given locality for one generation.” 

The data on which this discussion is based afford an exceptionally 
good opportunity for the study of place variation, since complete records 

have been obtained for four characters in each individual plant for 

three years, the same individuals being under observation for the entire 

period. Moreover, the numbers are sufficiently large to represent, to 

a large degree, the condition of the species. 

A study of the climatic conditions which prevailed during the growing 

season of each of the three years shows a sufficient degree of dissimi- 

larity to account for some of the changes observed in the population 

(Figs. 138 and 139). In 1905, the month of May, when the plants should 

have been making a vigorous growth, was a period of abnormally low 
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rainfall, accompanied by a large amount of sunshine. In 1906 there 
was less sunshine but an abundant rainfall, which was well distributed, 

thus bringing about conditions favorable for the growth of timothy. 

In 1907 the larger amount of sunshine in June combined with an ex- 

tremely low rainfall tended to produce drought conditions during the 

latter part of the growing season. 
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Fic. 139. Curves for temperature and rainfall at Ithaca, 
N. Y., from August, 1904, to July, 1907. 

Place variation in earliness.—The variation from year to year in earli- 
ness of bloom is shown graphically in Fig. 140. It will be seen that the 

season was much later in 1907 than in either of the two preceding years. 

The range of variation is practically the same for the three years, but 

the distribution is somewhat different, resulting in a change of modal 

position. This is probably due, to a large extent at least, to climatic 

conditions since blooming is often delayed by unfavorable conditions 

of temperature and humidity. If one of these unfavorable periods is 

immediately followed by highly favorable conditions, a large number 
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of plants will come into bloom at that time. This is undoubtedly 

responsible for the large percentage of individuals in the principal modal 

class in 1905. It will be seen (Table V) that the values of all the con- 

stants determined were highest in 1905 and lowest in 1906. 
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Fic. 140. Place variation in earliness. 

Place variation in duration of bloom.—An inspection of Fig. 141 shows 

a marked change in the distribution during the three years. In 1905 
the empirical modes were at 8 and 12, in 1906 at 13, 15 and 17, while 

in 1907 there was but one mode and that at r3. 

One noticeable’ feature is the shifting of the distribution toward 
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This is further substantiated by reference to 
the higher values in 1906 while in 1907 there was a partial swinging back 
in the other direction. 
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the table of constants (Table V) which shows the highest mean values 

to have been reached in 1906 while the next hi 
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standard deviation was higher in 1905 than in either of the two succeeding 
years, in which it was practically the same. 

Place variation in height—The frequency polygon for height (Fig. 142) 

shows a greater range of variation in 1907 than in the two preceding 
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In 1906 and 1907 there was a shifting of the population toward 
The empirical modes were at 40, 42, and 45 in 1906, 

at 32, 39, and 41 in 1907, while in 1905 there were but two modes—at 

Reference to the table of constants (Table V) shows the 
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mean values to have been highest in 1906, with 1t907 next in order. 

The standard deviation was lowest in 1g05 and highest in 1907. 

Place variation in weight—The curves for weight (Fig. 143) show 

a higher degree of conformity for the three years than in the case of any 

of the other characters for which statistical data were taken. It will 

be seen, however, that there was a slight decrease in range from year 

to year, also changes in the position of the empirical modes. In 1905 

the modes were at 38 and 53, in 1906 at 48 and 63, and in 1907 at 33 

and 43. While the maximum individual weight was reached in 1905, 
the highest average or mean was in 1906, with 1905 next in order. The 

standard deviation was highest in 1905, with 1907 closely following. 

From the data presented, it is plainly evident that in timothy there 

is a well-defined change in the distribution from year to year. It has 

been pointed out that characters relating to bloom are influenced to a 

large extent by climatic conditions. This also appears to hold true 

for height and weight, though in these cases the response to environ- 

mental influences is less marked. Referring to the table of constants 

(Table V) we find that the highest mean values for the two characters 

last named were obtained in 1906, which was an exceptionally favorable 

season for the growth of timothy. 

TABLE V—ConsTAnTs FoR TIMOTHY 

Standard Coefficient of 
Deviation Variability 

Earliness 
28.21 + .244 
23.58 + .200 
25.92). 3206 

23.15 + .196 
£2, OG = eeloo 
T5.25 SE > 3245 

II.07 + .090 
10.48 + .085 
1r.78 + .096 

43.92 + .4I1 
36.58 + .332 

46.34 + .447 
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It is a matter of common observation that after timothy has reached 
its maximum development, which under field conditions is in the second 

year, there is a gradual decline or “running out.” While conditions 
under which this experiment was conducted are hardly comparable 
with ordinary field conditions, owing to the fact that the plants received 
thorough cultivation throughout the entire period, the possibility is 

suggested that changes in the mean values and possibly in the distri- 

bution itself may be due in part, though not entirely, to the age of 
the plants. This question, however, cannot be definitely settled until 
data are obtained for a longer period of years. 

It will be seen by an inspection of the frequency polygons that, with 

a single exception, the curves are either bimodal or multimodal. The 

cause of multimodality has generally been attributed to the presence 

of two or more types. Pearson (1902) has pointed out that this is 

not necessarily true; that in the case of flowers it may indicate hetero- 
geneity due to environment or to errors introduced in the collection of 
the material. 

In regard to the population under discussion, the question may 

arise as to whether the material is homogeneous since the seed from 

which the plants were grown originally came from different sources. 

By reference to Fig. 144, in which are shown for comparison curves 

for height for the three years for the total population and for the 

plants grown on the check plats, it will be seen that there is a 

sufficiently high degree of conformity to indicate that heterogeneity has 

not been introduced from this source. We must look then to some 

other source for the cause. 

As has already been stated, the positions of the modes in the distribu- 

tions for earliness and duration of bloom are dependent to a large extent 

upon climatic conditions during the blooming period. We may also 

expect the same conditions, extending over a longer period of time, 

to exert similar influences on height and yield, though to a much less 

degree. In the case of these characters, variation in soil may have been 
a factor in bringing about multimodality. This, however, does not 

account for the changes from year to year in modal position except 

as different parts of the field may have been caused to vary in different 

degrees as the result of changed climatic conditions. 

Experiments* have shown that when the same crop has been grown 

for a period of years on a series of plats which have received the same 

treatment, the relative productivity invariably changes from year to 

year, thus indicating that different areas do not respond in the same 

*Unpublished results, Nebraska Experiment Station. 
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manner to changes in climatic conditions. This is undoubtedly an 
important factor in bringing about place variation and is probably one 

of the chief causes of the oscillations of the empirical modes. 

Another factor which must be taken into consideration is that of 

the unequal action of environment on the population as the result of 

greater susceptibility of certain individuals to environmental influences. 
One of the most noticeable features in the distribution curves for 

height and weight for the three years is the change in skewness. An 

inspection of Fig. 142 shows that in 1905 the curve for height was very 

nearly normal, while in 1906 there was a marked negative skewness 

which was still more pronounced the following year. In the case of 

weight we find conditions reversed. In 1905 there was a strong positive 

skewness, while in each of the succeeding years there was a change 
toward the normal type. 

There have been several interpretations of the significance of skew- 

ness. One of the first of these and one which has undoubtedly been 
most widely accepted until recently, was that it indicated an evolution 

of the species either by the cutting off of certain individuals from one 

side of the mode by natural selection or that a shifting of part of the 

population had resulted from the establishment of a new race within 
the range of the old (Davenport 1901). 

Later studies have shown that these views do not explain the majority 
of cases of skewness. Kapteyn (1903) points out the fallacy of suppos- 

ing that the causes which produce variation act equally on all indi- 

viduals, and that the action of these causes is not such as to induce 

half the population to deviate to a certain degree in one direction and 

the other half to a corresponding degree in the opposite direction. He 

also maintains that causes dependent on size result in skewness. Tower 

(1906) believes that in the material with which he worked, the skew- 

ness observed was due to place variation and that this was the result 

of ‘‘ fluctuations from time to time of the individual factors in its environ- 
mental complex.” 

In timothy the increase in slereneeed in the case of height is evidently 
due largely to environmental conditions. In order to study in detail 

the changes which may have taken place in the individuals which were 

in part responsible for the skewness, the record of the extreme variants 
on the negative side of the curve for 1907 was looked up and the data 

given in the following table: 
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TABLE VI—TsREE-YEAR REcorD oF INDIVIDUALS Lowest 1nN HEIGHT IN 1907 

Height in Inches 

Plant Number 

Ig05 1906 1907 

« 

UC {OD- + [SSH ROMS oe SOnPOOBe Hac Ooooeb or bec cSho ae 34 33 19 
2 SOG So OOD ODUIN Se Oren Be DO aoa Cocoa O Sey 34 32 20 
AMIDA eth e a levnl's ciao u's latch otedal ck ehatabatare edna este ie Mere he en 31 27 2I 
TSE RTE NG RSC ERE OME Dane ClO Ca IS oe Cee Aree ae 32 30 18 
TORR, ay akts=. i «sis inte) alot ajstepers aie tase aneret cd enseaten eemepee renters 31 29 21 
GRO La Ara ah ie Siok ic cok th bak), Mat btie Ratehol wjetche taeda rane es 41 34 22 

IAG) NAY ho a tol Ey SEO E Pn LCase CHE RE OE Oe roid Ee cee 28 32 22 

In nearly every instance these plants were located near one end of 

the row where conditions were so unfavorable that many individuals 

had been killed out, thus showing that, in this particular case, adverse 

soil conditions were instrumental in bringing about skewness. 

There is another set of changes that take place in the population 

which are undoubtedly factors in producing skewness. It has been 

observed that certain individuals reach their maximum development 
at an early age and then gradually decline while others mature at a 
later period. It is highly improbable that an equal number of individuals 
is thus affected in both instances. 

In the case of weight we find positive skewness which decreases each 

year. This is attributed to the same factors that produced the skew- 
ness in the curves for height. 

TABLE VII—CoeEFFICIENTS OF CORRELATION 

I1g05 1906 1907 

Earliness and height........... —.052 + .o1r | —.108 + .orr —.236 + .o11 
Earliness and weight.......... -IIg + .O1I | —.047 + .o11 —.186 + .o11 
Duration of bloom and height... .| —.o52 + .o11 .004 + .o1I —.138 + .o11 
Duration of bloom and weight.. .}] —.192 + .o11 | —.o42 + .or11 —.154 + .o1! 
Weight and height............ 274 + .orl -454 + .009 -718 + .006 

ool 

It will be seen by reference to Table VII that there were well-defined 
changes from year to year in the coefficients of correlation and that in 
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nearly every instance these changes were in a definite direction, either 
positive or negative, from lower to higher values. 

Changes in the coefficients of correlation have been observed in other 
plants. MacLeod (1899) and Shull (1902), working with Ficaria ranun- 

culoides and Aster prenanthoides respectively, found that these constants 

changed as the season advanced. In perennial plants we would expect 
similar changes to occur from year to year. 

The fact that in timothy these constants are higher for 1907 than for 

1905 and 1906 might at first thought lead to the conclusion that there 
was an innate tendency toward a more perfect correlation, either positive 

or negative, as the plants grew older, but this is not necessarily true, 

for if, as has already been pointed out, changes in skewness may result 

from changed environmental conditions it is not unreasonable to expect 

changes in the coefficient of correlation to result from the same causes. 

If the curves for height and weight be compared, it will be seen that 

the changes in skewness are in opposite directions. These changes in 
the distribution will of necessity affect the coefficient of correlation. 

Place variation as a factor in selectton.—It has already been pointed 

out that in the material under observation there has been a continual 

shifting of the population from year to year as the result of place variation 

and that these changes did not affect all the individuals in the same 

manner. 
In view of these facts the question arises as to whether these seasonal 

fluctuations are of sufficient importance to be taken into consideration 

in the practice of selection. Will our knowledge of the condition of 

an individual for a given season hold true for any other season or must 

we keep the individual under observation for a long period of time 
before we can determine its value? 

In order to answer this question, if possible, tables have been pre- 

pared showing the correlations between weight for 1905 and 1906, 1906 

and 1907, and 1905 and 1907 (Figs. 145, 146 and 147). Similar tables 

have also been prepared for height (Figs. 148, 149 and 150). 

Since the differences exhibited by the population from year to year 

are attributed largely to place variation, the numerical expression of 

these differences may be designated as the coefficient of place variation, 

a high coefficient denoting a low degree and a low coefficient a high 

degree of place variation. 



461 TIMOTHY. LATION IN ‘ AND Corr! VARIATION 
600° 

F
 
ble 

=a 
Sanynjaa 

Q06T 
m
S
1
a
m
 

‘y2alqns 
So6I 

y
s
1
a
m
 
{go61 

pun 
Sobr1 

sof 
y
s
1
a
M
 
usamjaq 

U
O
Y
D
2
4
4
0
J
—
S
V
I
 

“
O
I
 

goss 
TT 

0 
0 

0 
9 

€ 
O28 

GT 
IE 

89 
SL 

ZET 
LLT 

282 
CLG 

LLE 
FEF 

=
I
 

9EE 
BOE 

9TZ 
GET 

FOL 
29 

Ic 
S[P}OL 

4 
v6 

SET-Tél 

0 
O&T-92T 

I 
T 

GZI-I@1 

y 
Gee 

T 
0ZI-9II 

¥ 
T 

G 
T 

SII-IIL 

or 
|
 Pao 

e
S
 | 

Someu 
learnt 

T 
T 

OLT-901 

cT 
g 

é 
ot 

(Gane 
Srna sere 

T 
T 

SOT-101 

8I 
Li 

L
y
 

Oe 
iy 

G 
& 

Go 
ease 

COI-96 

86 
|
 Tre) aah Tot S

e
 
Si Mi) Pern 

eth 7 Bee) 
NES 

if 
v4 

T 
&6 

-16 

8¢ 
t 

C
o
k
 

|
 OL REL M

T
 

Reema! ieaky Samak 
a 

Gucsuae 
Meeps 

ea) 
06 

-98 

Lg 
t 

T 
Cite 

Gone) bee th 
Fete 

Re Mes 
US 

atea 
eA 

Ske 
Nas 

Zoro) 
wen 

S8 
-18 

192 
Gi 

O
N
G
 

POPS 
He 

aye 
AOL, 

nt 
ae LoL lame lie eee 

iene 
NO 

Oke 
ee 

08 
-92 

aa 
T 

CLP 
Se 

ees. 
OLerr 

ec, 
ol 

clas 
ah 

Os 
coed 

T 
GL 

-IL 

OFT 
I 

P
o
s
e
r
 

00 
Moh 

we 
IO 

OL 
Ola 

See 
Os 

mee 
te 

ia 
ero 

suleeD 
0L 

-99 

GES 
T 

Te 
SesGee 

8 
197) 

S
2
0
8
 

ice 
NOG 

e9Gen|bOGu 
TG 

oGhe 
oun 

tr. .
 Gas 

heb 
g9 

-19 

692 
I 

6 
F 

6 
8 

OT 
SL 

Fo 
96 

SE 
OF 

[eerie 
Sb 

Ore 
b 

6 
G
0
 

09 
-9¢ 

Ilé 
€ 

9 
6 

OLLI 
20:28 

9
 

SE 
PH 

|
 OF 

c
&
 

OC 
OL 

F 
EF 

@ 
g¢ 

-1¢ 

O0Gd 
W
e
.
 

S
e
 
e
e
 
a
e
 

e
e
 

Ole 
i
 

ce 
92 

G8 
GF 

|
 46 

9S 
«Se 

«CW 
«(Ol 

69 
CS 

0S 
-9F 

ere 
I 

Te 
SE 

ere 
Ge 

Sk 
OL 

1S. 
08) 

FO 
ASP 

aI, 
08 

166. 
06 

cleo 
eas 

Gy 
T
F
 

OLE 
Teeeobuih 

Gu 
Pascls 

esbeicemsla: 
sy 

O99 
(20 

OF 
sShiOtnabecUl 

ery, 
OF 

-9€ 

068 
t
o
 

7-7 
(Ol 

YE 
Sl 

PY 
GP) 

6h 
SE 

ree 
Te 

Ob 
6
5
.
9
 

Ge 
-18 

£
1
 

T 
y
c
 

G 
&
 

SE 
16 

20-| 
ch 

TE 
eh 

OF 
OL 

ct 
G 

08 
-9% 

LIZ 
T 

T
t
 

tT 
LT 

8 
OF 

IP 
$c 

|) 8
2
9
6
 

OF 
cE. 

SF 
OF 

6
c
 

GZ 
-16 

£02 
Diss 

AP. 
SF) 

TE 
OR 

S
|
 s2Gn 

6tr 
OF 

BIS 
SrGa 

G
a
c
e
,
 

0¢ 
-9T 

16 
6 

OL 
S
h
 

che 
L
e
a
 

oars 
SI 

-IT 

tF 
G 

€ 
6 

Ge 
Sir 

G
e
e
 

ATS 
B
O
 

aa 
or 

-9 

8 
Dy 

Sale 
SILENCE 

SGraat 
+
 

ral | 

‘sa1 [0 NI LHOID A 

S[810], 
OSI 

S
Z
 

OZI 
SIT 

OIL 
SOT 

OOT 
$6 

06 
G8 

08 
G2 

OL 
G9 

09 
GG 

OS 
Gh 

OF 
GE 

OF 
G2 

OZ 
ST 

O
T
S
 

921 
IZI 

OTT 
TIT 

9OL 
101 

96 
T698 

1
8
9
2
1
2
 

99 
19 

9¢ 
IG 

OF 
Th 

9F 
TE 

93 
IZ 

OT 
ITY 

T 
a
E
 
a
L
 

ec d
L
 

A
A
I
 
A
 
L
R
 

E
I
R
 

a
e
 
e
e
 

"sa 
[0° NI LHOIT 



BULLETIN 279. ? (a) 

900° 
F
 

oS F'== 
4 

Lanynpas 
LOOT 

ysiam 
‘qoalqns 

go6r 
qysvam 

‘L061 
puv 

gobr 
sof 

qys1am 
uaamjoq 

U
o
r
p
j
a
d
4
o
j
—
O
V
I
 

“
O
I
 

goce 
I 

O 
& 

8 
FL 

IG 
Zh 

O9 
SIL 

ZHI 
GEG 

GHZ 
O8Z 

BIE 
6
2
 

POS 
CZE 

G
L
 

YFG 
LIG 

GOI 
GOL 

Zh 
S[4}OL 

I 
I 

OS 1-921 

0 
|SGI-121 

0 
OZI-91T 

0 
SUI-II1 

9 
if 

j
 pete 

Rand! 
if 

I 
OTI-901 

g 
I 

I 
if 

GOI-I01 

(ge 
Nat 

fe 
48 

y 
Teal 

SF 
Heft 

1 Rea 
I 

001-96 

cI 
Lie 

ae S
e
 
y
n
 
t
e
 | 

I 
I 

6
 

-16 

1€ 
G
B
B
 

G
o
 

8 
AT 

eS 
I 

P
E
 

M
R
 

06 
-98 

89 
(Pb 

as = P
p
a
 

H
N
 
tas Robe 

oko PC feme TY 
Pee ae sal 

if 
98-18 

|
g
 

82 
4
 

[dew (o iar aE 
NACA 

iH (ime Paws awn {3} 
Gu 

B
F
 

I 
08 

-9L 
|
 & 

Ze 
T
a
t
e
 

ePaeo acc liece 
Oc 

er 
aL Loe lb

s
 

o
r
e
 

9 
9 

I 
a 

-1L 
|g 

LLY 
I 

OP 
AOTLE 

nele0G 
UeCacce 

as 
area 

POLGOl 
toaea 

a
 e
e
s
 

0. 
-99 

|
 4 

287 
z 

OL, 
Fe. 

61 
Fe 

98 
FS 

Fo 
9G 

|
 0c 

Ol 
Fl 

O
y
 

12. 
F 

99 
-19 

12 

£12 
2
6
 

S
O
 

Th 
Ol 

1S 
820 

ca 
Oee 

Lei 
eG 

ee 
ele 

elo 
S
h
 

veG? 
«ie 

OBE OCs 
ies 

LLE 
I 

1
8
 

9 
OL 

0¢ 
9% 

28 
Cc 

OF 
FH 

|
 Ge 

88 
es 

es 
IT 

6 
8 

LT 
jso-ta) 

= 

Per 
1 

TP 
Tl 

IW 
Pl. 

22 
Sh 

OF 
2G. 

Sb 
|) OF 

FEe 
ere 

Oe 
GT 

ot 
TT 

09 
-9F 

P
I
 

vy 
z 

1
2
9
 

9 
Qf 

22 
98 

99 
29 

|
 H
 

Fo 
Le 

tH 
Le 

at 
2
.
2
 

|e 
-Te 

|” 

9g 
C6 

759 
8a. 

Cp. 
lt 

Gee 
ce 

Gr 
Se 

se 
0Gace 

sles 
Sl 

al 
© 

--\0hinve 

808 
& 

@ 
€) 

Ob 
el. 

ee 
|.6h 

FH 
Se 

Fe 
8s 

Sc 
OT 

© 
1/98 Te 

91Z 
1
2
 

O
I
G
 

SE 
SiS 

Bene 
10: 

AGT 
20e 

SIS 
eer 

o
t
e
.
 

Lt 
08 

00 

681 
E
o
?
 

(6-01) 
|
 8) 

tL 
0c 

21 
91 

0c 
SE 

2, 
*\Se =e 

+01 
Lonel 

aiee 
cass 

OQ. 
6... 

FI 
21-6 

{6L= 
ST 

<9 
4
 10a -Or 

19 
I 

G
e
 

2) 
0s 

Oe 
2h 

e
t
r
e
 

Sh 
=re 

12 
I 

Ce 
e
e
e
 

Tee 
Bee 

Ohi 
Dat 

|
 Olea 

g 
Qi 

he 
Seka 

ST®OL 
STI 

O
L
 

SOL 
OOT 

$6 
0
6
 $
8
 08 

G2 
OL 

$9 
09 

SG 
OF 

GF 
OF 

G8 
OF 

G2 
02 

GI 
OL 

¢ 

IIT 
SOT 

101 
96 

1698 
1892 

12 
99 

19 
99 

IG 
9F 

TF 
(0) SN

 Ck 
H
N
 

CHAS) 
8
 
I
 

eee S
U
R
E
S
 
OU LOLS IOS PEG ge 1S) Ja e

e
e
 

ShUS Soe i 
e
d
 
e
e
 

"SAT 
[0° NI L

H
O
I
G
 A, 



46 TIMOTILY. IN LATION VARIATION AND CORRE 

qystam 
‘yoalqgns 

Sobr 
yysiam 

‘Lo61 
pun 

So6r 
sol 

qys1am 
uaamjaq 

u
o
y
n
j
a
d
d
o
j
—
L
t
i
 

“Oly 

c
o
s
e
 IT 

O 
€ 

8 
FI 

IZ Zh O9 SIL 
SHI 

ZEZ 
9b 

98Z 
STS 

GZE 
FOL 

TE 
G17 

9FZ 
LIZ 

GOT 
GOL 

LF 

z 
T 

I 

0 I 
I 

7 
en
er
 

f
o
 

¥ 
I 

e
i
 

I 
ol 

C
i
e
r
e
 

I 
z 

I 
I 

cI 
I 

Tey Deseenl 
oa Sine tate 

T
e
 

I 
I 

I 
8I 

I 
Hats 

M
a
t
e
 
alaoce IL cul 

Tete 
a
a
 

82 
I, U

G
o
e
 
Ge ean 

ice Rar s
e
c
 

C
e
 
jemi 

8¢ 
C
a
 UAL aS 

A
 
mn AMAR Beal 

SY 
Zine 

©
 e
e
u
 

Taw 
Lg 

Leelee 
Genter ee Cig 

Oo 
a
u
g
 

p
e
g
 

oof, 
Tet 

W
e
t
 

TERE 
C
O
R
 

Our at ome Sidhe 
e
n
 Cee Ol 

ul Ome Cee P
m
 

et 
pa Ge Dk 

ae 
da 

{Hote WN ls i 
iS 

l
h
 
7 

a 
i
y
 

ee) 
a
 

e
e
e
 

i
s
s
n
 
e 

I 
OFT 

GaP 
Cee 

Ol 
s
O
 
MODMY 

eee cre 6 
(eens 

Saat Bayes Rage) 4 ty Mi 
daa 

82 
L
A
r
 
See 

Ol 
S90 

Ho 
GL 

re 
ken te, |

 eOle O
n
E
 L
e
r
l
a
c
k
e
 

G
i
 
O
n
s
 

697 
T
a
r
 
C
H
O
V
A
T
T
 

G
e
 e
r
a
t
e
 

Hee Le 
Poul ecomece. 

Sh 
alDe o

e
 Ge c

o
n
e
 

lg 
Te 
e
e
 

G
g
 

Sn 
an 

ere Se 
e
e
e
 

gk 
ede 

Fen, On 
Tab 

 Remed 
meG 

008 
T 
P
e
e
 
T
e
h
 

0e. Se 
Oe 

SCL. 8e. I
 Ga 

Ge. 6c 
See e

l
e
c
t
s
 oF
 

She 
T
o
 
etee 

le Ole Ge mere 
c
n
 
C
o
O
 

Ob) |e LH acim Goma cea 
Open 

amet 
ole 

T
t
 

6 
Io 

9
 

Sp 
Ze 

O
p
 
iN 18 

88 
0c 

Fo 
cn 

Sh 
O
n
E
 

0ze 
fe te 

CaS 
op 

Sly 
ear 

alee 
9G) 

oe. 
al) Tonea 

\2eeurew 
com 

scm 
O
l
e
 

$12 
I 

T
e
 S
P
 

9Ce 
LL 

Ole 
Gl 

0s 
“Pom 

es 
6s 

OGe 
ee 

ce ™
 ToncOle 

ot 
LIZ 

y
p
)
 

Se 
CB 

Tene. 
GT 

Staal 
mear. 

Got. 
eh 

osso 
batch 

ane 
F0c 

1
T
 

9 
F 

8 
8 

6 
OF 

| 
S& 

SS 
Of 

2 
1
2
 

6 
S 

16 
T
e
e
l
 
m
e
e
 Gcmeoe 

ce Gueny) 
ZV, e

e
 
OD 

Ss see 
eC 

t
n
e
 

vP 
I 

I 
Si 

T
h
e
a
 
ee ad aes Chie G

e
 
s
a
c
i
 

s 
8 

I 
e
a
 
es 

T 
z 

SIP}OL 
GILT 

OIL 
SOT 

OOL 
$6 

06 
GS 

08 
GL 

OL 
&9 

“09 
go 

OS 
SF 

(IT 

901 TOT 96 

O10’ 
F
 
zgf'==a 

Saaynjas 
LOOI OF oF 

16.98 
18 

92 
12 

99 
19 

99 
19 

OF 
IF 

9¢ 
18 

‘Sal [Q° NI LHOIGA\ 

0€ 
Gc 

Oc 
SI 

OF 
¢ 

Othe 
clo 

Oi 
er 

2 
iL 

S
[
B
V
O
L
,
 

Cer-Tél 

O€I-961 

GcI-Iél 

OZI-9IT 

CLI-IIL OLI-901 

COT-10t 

001-96 ¢6-16 

06 
-98 Ss 

-18 

08 
-92 

8a1T [0° NI LHSIT MA 



BULLETIN 279. 64 
goo’ 

F
 

61S’ =
 

faaypjaa 
9OOL 

qysray 
‘yalqns 

So6r 
qys1ay 

‘9061 
pun 

So6r 
sol 

yysray 
waanyaq 

U
o
Y
y
w
a
4
4
0
j
—
g
r
i
 

‘“O1A 

so
se
 

€ 
& 

L 
02

 
OF
 

O9
 

FL
 

OS
T 

EO
Z 

SS
T 

G6
z 

NF
 

Ec
E 

FF
E 

LE
E 

OG
Z 

GZ
S 

TO
I 

IL
I 

ZS
 

29
 

SF
 

SE
 

S
Z
G
T
O
L
E
 

O
F
 

I 
I 

Tt 
S[

P}
O]

, 

i 
I 

j 
1¢
 

I 
I 

0¢
 

8 LF 

i 
oF 

SF
 

+P 

I 
T 

&F 

(4 
T 

T 
‘ 

CF 

i! 

LZ 

| 

al 

Nn 

124] 
x 

sawn 
T 

If 

c 
6 

i 
OF 

i 
6E 8& 

LE 9€ 

I 
Ge 

(a! 
I 

PE 

I 
£& 

G 
Tee 

(a9 

T 
1€ 08 

I 62 8% 

T 
KG 9% SS 

T 
x6 

[Soeell! 
G
1
!
 

£2 (a6 

1% 

a
S
 

0c 

I
M
I
0
L
 

8S
 

8G
 

19
 

OS
 

GF
 

Sh
 

24
h 

OF
 

Gh
 

FH
 

Eh
 

Ch
 

Ih
 

OF
 

GE
 

SE
 

LE
 

9
 

GE
 

FE
 

LE
 

CE
 

IE
 

OF
 

62
 

82
 

LZ
 

92
 

GZ
 

FZ
 

EZ
 

GC
 

SHON] NI LHS 

oD 
So 
= 

_ 

A ae | 

Om NAN hy OO 

AN HOO HM AI OD 

NMtDQHOMA KS 
= 

“ 
_ 

IAW Oot 

~N Oo MN 

nN 

a 

S 
+ 

cal 

Nr 

o:inn ky 

ao 
= 

aad 
i | 

[=] 
oD 

Ltn) 
oO 

rt 
oD 

bes 
oD 

= 
a 

oad 
oD 

sH 
N 

xs oO oO 

tN 

ON 

OO mt ei 

N 

OL 02 240 Sh #8 LE | IS ch LE 

~ 

= 

COinlo O19 Hr es 

asd 
= 

en /o Oo 1H x 
mN 

> 
I- 

oD 

aq 

a) 

So 

o> 
= 

ie) 
a 

~ 
>) 

or | 

~ 
a 
AN 

a 

= 

a a 
a 

= 

be | 

a 

oo 

on o 

ao 
ri 

oo ht 
— 

om 
AN 

x~on 
ANN oo 

a 

1D 
Ge) 

its] 
oO 

ro) = 

a) 
a 

r~ o> 
NN 

a> OD 
N OO 

oS 
mo 

oOo. 
NN OO 

N19 
as 

o 7 
NN 

oO id 

o 
= 
- 

nN 

- 

N 

HN 129 

co 

NANWMWOON 

Om N Oe es 

- 

_ 

- 

~ 
-_ 

co 
ee 

=~ 
= 

> 
= 

12 

= N Or = 

o> 
~ 

_ 

co | 

N 

mm N21 

NNW N OO OO iro 

mN MN woOPy 

NNW OHO OOS | 

at 

= 

AN OD 

N oO st 

— 

nN 

mn A NHN Sr Ww Oo HH 

N98 wooo 

nN 

fo} 

aa 

i i) 

SHON] NI LHOIGH 



J 46 IN TIMOTHY. LATION VARIATION AND CorRI 

F
 

S
9
4
 

L
o
a
v
e
s
 

L0
61
 

qy
sr
ay
 

‘j
oa
lq
ns
 

g
o
r
 

qy
s1

oy
 

‘L
06
1 

pu
v 

go
br

 
so

f 
wy
st
ay
 

us
an

ya
q 

U
o
y
w
j
e
4
4
0
9
—
6
t
1
 

“O
I 

a
 

T 
Tt 

0 
F 

¢ 
6 

OZ
 

EF
 

FF
 

LE
I 

YE
T 

80
G 

I
Z
 

FE
Z 

G8
E 

98
Z 

ZO
E 

16
2 

92
7 

YI
Z 

Z
A
 

YO
I 

22
 

46
 

69
 

FH
 

PS
 

OT
 

FL
 

T
I
S
 

9 
S$
 

Z
S
 

iT
 

g
0
o
°
 

coge 

£ 
& 

(a 
I 

! 
Z 

I 
c 

[ 
ie 

ae 
9! 

06 
G 

G2GmiGe 
SaGoe 

eae 
G
e
e
 

08 
C
O
I
L
 

OS 
G
e
O
 

area 
I! 

09 
I 

I 
if 

a 
em) 

TT 
A, 

74 
I 

C
2
8
 

Clare 
0 o

r
 Ciiek 

Clee 
T i

e
 cared 

OST 
L
P
 

eto 
oh 

W
e
b
 

20 
0c 

ok 
Ob 

Sie 
re 

£03 
I 

6 
2 

OF 
8l 

GL 
T€ 

GS 
1% 

€@ 
FT 

S
h
r
 

P
L
 

e
w
e
r
 

Op 
Zhe 

Glecce 
Zo 

Or 
G
6
 

I 
y 

9 
Sf 

8I 
Gc 

Ih 
€& 

OF 
62 

OFS 
L
e
 

SL 
Gek 

oS 
nO len OceeremcoesoOl 

ea 
86E 

¢ 
G 

CL 
S~ 

Sl 
Ge 

FE 
Sb 

LZ 

PFE 
T
t
 

bv 
OF 

06.96 
28 

#8 
OF 

Les 
LE 

9 
9 

.Sf 
1
 

Sf 
OF 

FS 
993 

Le 
Grant 

Uemser 
ences 

Po. 
OGe: 

Oc 
606 

[\ 
io 

Gh 
Flees 

he 
C61 

i! 
| 

S
e
a
 

ee) 
ay! 

TZT 
[! 

Cele 
aeeol 

2G 
cs 

if 
[reife 

y
 LAYS 

beat) 
ray) 

g 
A 

OG 
Ld 

SF 
C
e
:
 

be 
esy 

8¢ 
I 

I 
8¢ 

j
e
!
 

cT 

or 
T 

£ 0 

€. 
T 

i i 

if 
T 

ST
¥I
OL
 

SS
 

FS
 

ES
 

Co
 

IG
. 

OS
 

6h
 

Sh
 

Lb
 

OF
 

Sh
 

FH
 

Sh
 

Gh
 

OI
F 

OF
 

I LerT 

I 

1 

LIM 

Pa 

Av 
gel 

gad 

| 

Gus Onan a ecaals, I 

CT 

lle 

hae 

ak 

gaan 

I 

T 

CHET 

Soma) 

le 
cee 

0 

" 

[Gamal] 

Shrek) 

ant 

ue 
peg 

Gaal 

COG 

aT 
ACLeGln 

Ly 

One 

oD 

I 

I 

[Ske 

Ce 
INC 

< 
eee 

eee 

ee 

tte 

(1 GE AG ae Ee Geoti tse gar I 

OCR 

OCs 

On 

alGaGce 

Te 

GmlOniGewach 

aid 

aT 

jeeps 

Zi 

OF 

EE 

ICR 

PO 

a6 

Oat 

LeePae 

Gil 

I 

LE 

GD 

OTA 

ees 

Ob 

Or 
cles: 

OG 

jee 

Sl 

Oca 

le 
clecle 

Cie 

2 
aiclas: 

mGarce 

slot 

ant 

I 

OF 200 GLa sly Peenre linGuale cesta rare 

OL 

0 

Bere 

Cog 

epg 

ay 

omnes 

[eee 

re 

SOOT 

Py 
 ay0) 

ape 

PP 

[rae 

I 

I 

[ets 

ore 

Oe 

Cod 

aT 

SOG 

hes 

(GT 

Pep 

nn 

sae 

ats 
C a 
= 
eee 

maT 

(ide 

(pees 

dae 

hooks 

a 

genie 

19 
FI 

ey 

het 

ot 

a 
eet 

rd 

Ie 
tot 

I 

Tevele 

ie 

Tee 

Ce 

Tl 
peels 

I 

wat 

[eee 

GLAwE 

I 

I 

eee 

x 

I 

I 

1 

66
 

8&
 

LE
 

98
 

CE
 

FE
 

SE
 

ZE
 

IE
 

O
F
 

6%
 

8Z
 

Le
 

9G
 

G
Z
 

FZ
 

E
T
 

GE
 

IZ
 

02
 

GI
 

SI
 

SH
HO
NT
 

NI
 

H
O
I
]
 

s[e}OL 

€¢ ce 

SAHON] NI LHSTAY 



406 

60
0°
 

+
 

Og
h'
 

=4
 

fa
ay

pj
as

 
LO
OL
 

qy
sr
ay
 

‘“
qo
al
qn
s 

So
br

 
qy

si
ey

 
‘L

06
1 

pu
n 

So
61
 

Ao
l 

yy
sr

ay
 

ua
am

ja
q 

Uu
oY
jM
ja
44
0J
—O
S1
t 

“d
Ig
 

go
se
 

— 
T 

0 
F 

& 
6 

O0
2 

EF
 

FE
 

LZ
I 

OS
T 

80
2 

OF
Z 

F
E
 

GS
E 

98
 

GO
E 

16
6 

96
6 

OI
G 

GL
T 

GO
L 

42
 

16
 

69
 

FF
 

FZ
 

OZ
 

FL
 

C
I
S
 

9 
¢ 

ZG
 

i 
if

 

0 & 
i 

i!
 

g 
er

e 
1 

lb
 

LT
 

D
a
e
 

[a
 

Ib
 

meh
 

Meh
 

Ses
 

ete
; 

Set
 

IZ
 

[el
 

Ei
s]
 

De
e 

eg
) 

S
s
 

POR
T 

TIL
 

a
e
 

ti
me

rs
 

i
d
 

a 
lee

 
Ee
 

ee
 

Sr
 

Ge
 

Ol
 

ee
 

CE
G,
 

GL
 

W
G
 

E
Z
 

SIN
E 

cal
l 

(O
Y 

8)
 

£0
l 

(
a
e
 

Ge
 

T
H
E
A
 

Ce
t 

TA
L 

6
1
 

ee
 

Cee
 

ete
 

Oe
 

De
e 

Ca
en

) 
[e

nc
e 

&&
Z 

T
y
 

8 
02

 
96

 
8
 

92
 

0g
z 

t
e
 

17
 

M
E
E
 

(l
s 

Ne
e 

19
6 

I 
t
g
a
)
 

Sth
 

sR
 

C6
 

O
F
E
 

li
e 

Ou
 

w
e
n
 

Gam
e 

TO
F 

De
ma
t 

Gg
 

Ok
er
oa
 

eet
: 

OL
E 

Ti
e 

NS
 

VAL
S 

26
6 

C
e
l
 

Vi
gn

e 
Gha

r 
ol

 
69
6 

(o
ma
 

amectst
eng 

ih
 

oa’
 

£6
6 

Kom
 

fe
 

se
 

eh
 

(a)
 

OF
T 

PE
IE

G 
aPC

 
adi

e 
00

r 
T 

[t
er
 

tS
 

64
 

TD
 

aah
 

e
g
 

Pe
ed

 
SF

 
i 

G 
GG

 
T 

Te
al

 
9T
 

I 
8 8 ci

 
T 

z 0 G 

Sal os i i sm) aN N 

— fw G 

OO M~r DODO MH OH 
HNN N 

ANnwre > ia i 
- 

oD 
— 

— 
- 

Hid 

Oo AN 
HN 

st N 
om 

mo 
m4 

N © 
al 

N 

nN oD 

re 

Sl 

Sl 

ST
P7

OL
 

GG
 

$9
 

€¢
 

CG
 

19
 

0S
 

GF
 

SF
 

Lh
 

OF
 

Sh
 

FR
 

Gh
 

Ch
 

IF
 

OF
 

on ie | 

an 

NNN 

Aw N 

tt 

oo 

its) 
on) 

iy] 
i) 

Sapn] 
oD 

ine | 
N 

Lies] 
ma 

Oren OO DH ip st 

vo) 

_ 

ti 

oooh oH 

a 

NAAwMnNwm AA! t HA 

am Hr OO 

4 oes | 

oD 

~~ 

oD OD 

Nt Ot 

nN 

—_ 

nN 

= 

A I 

mr 

4 

4 

= 

N 

I 
I 

6&
 

SE
 

LE
 

9€
 

GE
 

FE
 

SE
 

CE
 

IE
 

OF
 

62
 

8%
 

LZ
 

9G
 

SC
 

FC
 

ES
 

Ce
 

SHHONT NI LHOIDA 

Goabe ne SRO, 
18 0g 

6F 
id 

lV 
oF 

oF bP 
&h 

cP It 
OF 

6€ 
8& 

ke 9€ 

YG 
06 

61 
ST 

—
<
$
_
—
—
—
 

n
n
 

SHHONT NI LHOIG}T 



VARIATION AND CoRRELATION IN TIMOTHY. 407 

TABLE VIII—Coerrricients oF PLACE VARIATION 

Weight Height 

EU ATION TL QOO' sch 55 * hen suse Wey Seen teh atts -474 + .009 -519 + .008 
BSTC ES IIE EGO 0. 5'ci ss de tow tee ends aoe ee 550 + .008 -585 + .008 
MGIREAME ET GOT <6. 2a gh we Ries eater? .382 + .o10 -486 + .009 

—— 

An inspection of Table VIII shows that in the case of both characters 

the highest correlation was between 1906 and 1907 and the lowest be- 

tween 1905 and 1907. The low correlation between 1905 and 1907 

indicates that instead of shifting back to former conditions in the latter 

season there was a tendency of at least part of the sensitive individuals 

to continue to vary in the same direction in which they had apparently 

started in 1906, i. e., that the departure from the type of 1905 became 

more pronounced each year. 

Another point of interest brought out by this table is that the different 

characters under observation were not equally affected by the causes 

which produced place variation, weight being more susceptible than 

height as shown by the lower coefficients. Moreover, certain portions 

of the frequency distribution appear to respond more readily to environ- 

mental influences than others. By reference to the correlation tables 

(Figs. 145-150) it will be seen that for weight the higher values were 

subject to the greatest variation while for height the fluctuation was 

much greater among the lower values. 

When we consider the fact that in each case we are dealing with the 

same character in the same population the correlations must be regarded 

as comparatively low, thus suggesting the fallacy of basing our conclu- 

sions regarding the condition of the population on the observations of 

a single season. 

If our selections for weight (Figs. 145, 146 and 147) had been made 

from the heaviest individuals of 1905 our choice would have included 

several which were only mediocre, or in some instances far below the 

average, in 1906 and 1907. On the other hand, if the selections had been 

confined to 1907 a large per cent of the high-yielding individuals of 1905 

would have been excluded. If height had been taken as a basis for selec- 

tion it would have made but little difference whether the choice was made 

in 1905 or in either of the subsequent years so far as the few extremely 
tall individuals were concerned (Figs. 148, 149 and 150). This does 

not hold true, however, for the remainder of the population, especially 
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among the lower values where there is a high degree of divergence from 

year to year. 

The marked changes shown by certain individuals clearly indicate 

the advisability of a study of the population for several years, or at 

least for as long a period as the improved type is to be employed in 

a system of rotation, before selections are made. 

While these conclusions apply directly to timothy it is not unreason- 

able to expect them to hold true for the majority of perennial grasses 

and possibly for herbaceous perennials in general, though experimcntal 

evidence is necessary to establish this assumption. 

It is hoped that the data presented are sufficient to emphasize the 

importance of a long-continued study of a given population before 

arriving at any definite conclusions regarding its condition, otherwise 

the conclusions may be erroneous. For example, if the present study 

of timothy had been confined to 1905 only, we would have concluded 

that the distribution for height in this species was normal, while if 

the data for 1907 had been taken the deductions would have been 

entirely different; hence conclusions based on a single collection of 

material do not give a true indication of the state of the population 

except to show its condition for a given time and place. 

SUMMARY 

This investigation comprises a study of 3,505 plants for a period 

of three years, the same individuals being under observation for the 
entire period. 

A wide range of variation was found in all the characters discussed 
in this paper. As indicated by the coefficient of variability, the greatest 

variation in the characters studied statistically was in weight and the 
lowest in height. 

With the exception of earliness, the mean values were highest in 1906. 

This was due, to a large extent at least, to the favorable conditions 

during that season for the growth of timothy. 

There was found to be practically no correlation of the characters 

studied statistically except in the case of weight and height. 

Multimodal curves were found to be the rule rather than the excep- 

tion. The changes in multimodality are attributed to fluctuations in 

environmental conditions. 

Changes in the distribution resulting in an increase or decrease in 

skewness are due largely to environmental influences, or to heterogeneity 

arising from the different periods of maturity within the population. 
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Changes in the coefficient of correlation are evidently due to the 

same causes that are instrumental in producing skewness. 
Place variation must be taken into consideration in any study of the 

condition of a given species; only confusion can result from conclusions 
based on momentary states of the population. 

In the practice of selection, place variation should be recognized as a 

factor, at least so far as those characters are concerned which respond 

readily to environmental influences, and each individual, including 

its progeny in the case of annuals, kept under observation for a sufficient 

period to eliminate errors due to this cause. 
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PASTURES IN NEW YORK 

The greatest agricultural resource of New York is its exceptional 

adaptation for the growth of grass. Yet the hay crop has received 

little attention and pastures have rarely received any care. Land is 
seldom seeded with the right kinds of grass for the production of a 

permanent pasture. Usually the same seeding is used for hay and pasture, 

that is, timothy and clover. But these are short-lived plants and will 

soon be replaced by weeds unless the long-lived pasture plants are 

seeded with them. 

Pastures furnish our cheapest feed. The pasture for one cow one day 

costs 3-6 cents; hay or hay and silage costs 12-15 cents; grain, 12-15 

cents. A good pasture will replace all the hay and much of the grain. 

Pasture usually produces more milk than other feed at one-fifth to one- 
tenth of the cost. 

Evidently the most profitable way to keep stock is to have an abund- 

ance of good pasture all summer. Too frequently the pasture has to 

be supplemented by summer feeding. Only on the high-priced lands 
near large cities and on sandy soils that do not hold grass can summer 
feeding compare favorably with pasture. 

It would certainly seem good policy to consider means of increasing 

the efficiency of our pastures. They are one of our most profitable farm 
crops and give large returns for any care that they receive. The increas- 

ing cost of feed makes this care of still greater importance. 

G. F. WarREN 

NEW YORK PASTURES 

Pau J. WHITE 

INCREASING IMPORTANCE OF PASTURES 

Relation of pastures to the feed bill.—A serious problem confronting 
this State is how to reduce the feed bill. The great bulk of grain fed 
on the farm is purchased. The feed bill is a heavy burden during the 

winter months. It becomes heavier as the farmer finds his pasture 
becoming so short during the summer months that he must supplement 
it with grain. Often silage is fed which is needed for the winter months. 

A rational handling of the farm pasture would materially aid in reliev- 

ing this condition. 
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Area of pasture land in New York.— 

Total area Of andan farms. - 2... 's¢cceee 22,648,109 acres 

Area of improved-farm land... 2.722... 15,599,986 “ 

Area of unimproved farm land......... 7,048), T2gaive 

The area in improved land is distributed as follows: 

Area in hayrandstorage Crops. «eon = 5,154,965 acres 

Aréa ini all-other crops. .:./) eee eee 4,306,683 “ 

AtTea: With, no-Crop TeEPOlted jateri ee 6,078, 3380u. 

No statistics have ever been taken of the amount of land in pastures. 

Probably the greater part of the area for which no crop is reported 

is in pastures. Moreover, much of the unimproved farm land is also 

used more or less for pasture. Open woods are classed as unimproved 

land. The farm wood-lot often adds materially to the pasture area 

of the farm. 

DECREASING YIELD OF PASTURES 

It is generally conceded by farmers that our pastures are decreasing 

in efficiency. In a great many instances they are becoming less pro- 

ductive. Among the causes operating to bring about this condition 

the following may be mentioned, each of which will be considered 

later in this bulletin: 

1. The increased number of weeds and brush. 

2. Too close grazing. 

3. The neglect of adding fertilizers. 

While our pastures are losing in efficiency, the finished products 

dependent upon them are increasing in value. Consequently it is of 

the greatest importance to the farmer that he know how to treat his 

pasture lands so that the greatest profit may be derived from them, not 

only for the present but for the future. 

It should be noted that many farmers, realizing the value of the 

pasture, have begun a system of improvement, results of which are 

very gratifying. Several examples of this will be mentioned later in 

this bulletin and the methods followed will be discussed. 

PASTURE PLANTS 

Kinds of plants.—There are two classes of plants which are Gesirable 

for pastures—grasses and clovers. The different species of these differ 
greatly in habit of growth and adaptation. In order clearly to under- 

stand the best method of pasture management, the farmer must be 
familiar with the peculiarities of various plants. 
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Duration of plants.—The first point to notice regarding grasses and 

clovers is their permanency or length of life. This may vary from one 

year to a long period of years. A long life is not always dependent 

on the natural character of the plant, but often depends on its environ- 

ment. Red clover is probably by nature a long-lived plant but it is 

usually killed by the root borer during the second year. 

Plants that reproduce without seeds.—It is desirable that a pasture 

plant have the power of reproduction without maturing seeds. The 

nature of the situation in pastures is against the production of grass 

or clover seeds. The blossoms or buds are nipped off the desirable plants 

long before they reach maturity. Incidentally undesirable plants, which 

we call weeds, are allowed to go to seed and increase in the pasture 

from year to year. 

The permanent grasses, such as timothy and blue-grass, will repro- 

duce without starting from seed. The habit of growth of timothy is, 

similar to the increase in 

growth of the wheat plant. 

It produces new growth 
- from the axils of the leaf 

near the roots. Under 
- field conditions timothy 
and similar grasses do not 

spread widely and from 

year to year the stand 

decreases. The method of 

oe increase of blue-grass is 
somewhat different. Un- 

Fic. 152—Showing method of reproduction of “etground stems grow 
blue-grass by means of underground stems. laterally from the main 

stem for some distance 

below the surface of the ground. At intervals new stems are pro- 
duced. (Fig. 152.) This new plant has its own root system. Other 

pasture plants of importance having the same or similar habits of 

growth are red-top and white clover. 

Plants that do not reproduce without seeds —Two common pasture 

plants which do not reproduce except from seed are red and alsike 

clovers. Both these clovers are valuable in mixtures with other plants, 
but they must be reseeded at intervals. They are short lived in pastures. 

Timothy.—Although not the most important pasture plant in New 
York state, timothy is found under more diverse conditions than any 
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other grass plant. It is present to a greater or less extent in more than 

ninety-five per cent. of our pastures, although not very abundant in 

old fields. It is a rather deep rooted plant and will 

live under adverse conditions. It reaches its best 

development on well-drained clay soils, although 

present in small numbers in undrained areas. Its 

habit of growth is rather compact. It does not 

spread after the manner of blue-grass. It reaches 

maturity quickly and as a consequence it is a desir- 

able grass to include in a new pasture. It does not 

produce so large a mass of leaves near the ground 
as blue-grass. It is very palatable and nutritious. 

All kinds of live-stock are fond of it. Timothy 
appears to be fairly permanent but decreases in a 
permanent pasture where blue-grass thrives. Tim- 

othy should always form the basis for a pasture 

seeding either temporary or permanent. It is the 

cheapest grass seed for New York state. 

Kentucky blue-grass.—This is the most important 
plant for grazing purposes in this state. It is found 

to be present in at least three-fourths of New York 

pastures. It is always present in permanent grass 

lands which are fairly well drained and in fair condi- 

tion of fertility. It reaches its most perfect develop- 

ment in old pastures which have not been abused. 
It is not prominent in wet lands nor on the higher 

elevations of southern New York. It is widely 

spreading in habit and forms a dense sod under 

favorable conditions. The growth of lower leaves 

is considerable, although the stem is comparatively 

slender and short. A serious fault of Kentucky blue- 

grass is the fact that it grows less rapidly during 

the warmer part of the summer. It comes on again 

in the fall and grows till freezing weather begins. 

It is a grass which requires three or four years to 

reach maturity, consequently it should never be 

sown alone or in pastures that are to remain 

é i 
¥ 

Vong 

q 

Fic. 153. — Canadian 
blue-grass on the 
left, Kentucky blue- 
grass on the right. 
Notice the zig zag 
stem of the Canada 
blue-grass. 

for less than five years. It should be included in mixtures with more 
quickly growing plants. 
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Kentucky blue-grass should always be included in a seeding intended 
for permanent pasture land except on very poor or wet soils. 

Canadian blue-grass—This species is classed as a weed by many 

writers. The seed is cheaper than Kentucky blue-grass and looks so 

much like it that it is often used as an adulterant. The plant has many 

features in common with the Kentucky blue-grass. It is difficult to 

distinguish the two except in large masses, unless one is very familiar 

with both. Canadian biue-grass is a darker green in color, has flattened 

stems which are zigzag in form and shorter than the stems of Kentucky 

blue-grass. (See Fig. 153.) The seeds are also a week or two later in 

maturing. It will thrive on a poorer soil than Kentucky blue-grass 

but will not replace it in this state when conditions are favorable for 

the growth of the latter. It is relished by stock equally as well as Ken- 

tucky blue-grass. The only reasonable objection that can be raised 

against it is that it does not produce a large amount of herbage. There 

are two reasons for this: the plant is shorter than that of Kentucky 
blue-grass and there are fewer stems per given area. Sheep and cattle 

will thrive on a Canadian blue-grass pasture even though the grass 

has reached maturity and has become dried. In this respect it resembles 
the buffalo grass of the western plains. 

It is safe to include this grass in a permanent pasture mixture intended 

for poor lands. 
Meadow fescue.—Although this grass is never found in very large 

numbers in permanent pastures it is present in about three-fourths 

of the old pastures throughout the central and southern parts of the 
state. It thrives best in rich lands and when found in permanent pas- 
tures it occupies the most fertile places. It does not do well on soils 

that are excessively dry or in poor condition of fertility. Its habit of 

growth is similar to that of timothy. It is a nutritious grass and very 
much liked by cattle. The fact that it is not a native of this state but 

has appeared as a volunteer in many sections would indicate that it 

is well worth trying in mixtures. The chief objection to using it would 
seem to be that the seed is rather expensive. It may be included in a 

seeding intended for rich lands. 

Orchard-grass.—This well known grass is often found in well-drained, 

fertile soils. It will not thrive in poor soil nor on land in need of drain- 

age. It is much earlier than most pasture grasses. Its habit of growth 
is tufted, even more inclined to this habit than timothy. It is a vig- 
orous grower and -when young and tender is liked by cattle. If not 

browsed when young, it soon becomes tough and unpalatable. It is 

wise to sow this grass in mixtures on rich, well-drained soils. 
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Red-top.—(Variety vulgaris.) This is a grass well adapted to poorly 
drained or acid soils. It is always present in old lowland pastures and 

meadows. Although it is probably least relished by cattle of any of 

the common pasture grasses, it is indispensable in wet situations. It 

forms a dense sod, having the habit of reproducing abundantly by 

underground stems or stolons. (See Fig. 152.) It grows very rapidly 
from seed and should be used in mixtures for permanent pastures as 
it is ready for grazing in a very short time. If conditions are favorable 

to the growth of Kentucky blue-grass, red-top will largely give way 

to that grass in the course of three or four years, if both are sown. 

Red-top should be used liberally on wet lands intended for pastures, 
and on soils which are sour. It is also a valuable grass for the hill lands 

of central and southern New York. 

Red clover.—This is a valuable pasture plant in mixtures but is never 

sown alone. It is often found in old pastures which have been top 
dressed with stable manure. Its length of life is not over two or three 

years at best. It is seldom seen blossoming in the pasture, especially 

where closely grazed. Red clover is not well adapted to over wet or 

acid soils. It should be included liberally in a new seeding intended 
for pasture and resown when it begins to disappear. 

Alsike clover——This clover is more hardy than common red clover. 

Like red clover it soon disappears unless resown. It is advisable to 

include it in a pasture seeding, especially if the soil is acid or too wet. 

It will also endure more drought than red clover. 

White clover—This is a 

most valuable pasture 

plant. It thrives best on 

rich lands, not too dry. 

Although seldom sown it 

appears in all parts of the 

state. Land which will 

support a good stand of 

Kentucky blue-grass_ will 

also produce excellent 

white clover. (Fig. 154.) 

White clover has a 

creeping habit. At brief intervals roots are produced on the creeping 

stems. Numerous leaves and blossoms are sent up from the prostrate 

stems. These are greatly relished by live-stock. 

Seeds of white clover should always be included in a seeding for 
permanent pasture, especially on moist, rich land. It is not so lasting 

Fic. 154.—White clover. Showing the creeping 
habit of the plant. By this means it forms 

new plants. 
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on the drier soils, but as only a small amount of seed is used it is advis- 

able to include it in all seedings for pastures. 

Grasses and clovers commonly found in permanent pastures in New 

York.—From studies thus far made in this state it appears that there 

are certain plants which may be looked for in the best pastures with a 

fair degree of certainty of finding them. These plants include timothy, 

Kentucky blue-grass, meadow fescue, red-top and white clover. To 

these may be added for particular situations, Canadian blue-grass, 

orchard-grass, sheep’s fescue, sweet vernal, red and alsike clovers. 

There are a few unimportant annual grasses which make up a small 

percentage of the herbage of most pastures. The above list includes 

most of the plants of any importance. In the larger part of the state, 

orchard-grass and meadow fescue are found on the richer lands. These 

two plants, however, have not been commonly observed in the northern 

part of the state. Timothy and Kentucky blue-grass are universally 

found in that section, with a large amount of red-top in the poorly 

drained fields. 

It seldom occurs that any single pasture grass gains a great ascendancy 

in pastures which have become seeded by natural methods. Ordinarily, 

Kentucky blue-grass will approach this condition oftener than most 

plants. A few pastures have been studied which consist almost entirely 

of Canadian blue-grass. The fact that grasses and clovers do not grow 

singly when left to themselves would seem to suggest that a mixture 

is advisable when sown by man. 

GRASS MIXTURES 

Permanent and rotated pastures.—As to duration, pastures may be 

classified as permanent and rotated. Permanent pastures are those 
lands which are devoted to grazing purposes alone. For the most part 

they are fields which, for various reasons, are not so well suited to the 

production of cultivated crops. They are often too steep, too stony 

or too poorly drained for profitable cultivation. In many instances 

they are subject to overflow and it is advisable to leave them in sod. 

Heavy clay lands are well adapted to permanent grazing. 

It is sometimes good practice to use old meadows for pasture. Many 
farms have no permanent pasture fields. Two or three crops of hay are 

cut, after which the land is used for pasture for a year or two. This 
system works well in case the soil does not hold grass permanently. 

It is also satisfactory for fields infested with paint brush. 
Mixture of grasses and clovers for temporary pasture.—Timothy should 

always form the basis for a temporary pasture on good land. To this 

16 
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may be added red and alsike clovers. These three plants will form an 
excellent pasture for two or three years. The usual amount of seed 

sown for hay should be used, eight to twelve pounds of timothy, six 

of red clover and three of alsike clover per acre. It would probably be 
satisfactory to cut the first crop for hay. 

If the field is rather wet or acid it would be well to add four pounds 
per acre of red-top to the above mixture. In fact, this grass adds materi- 

Fic. 155—A stony hillside pasture of southern New York. This land has 

never been plowed and should never have been cleared. It will grow 

trees better than anything else. 

ally to the amount of forage on well-drained land. It grows quickly 

but does not crowd timothy or clovers where the soil is adapted to these. 

Mixtures for permanent pastures——In seeding a permanent pasture 

a mixture must be used which will yield immediate returns but which 
will also improve with age. Again, on good land, timothy should form 

the foundation for such a pasture along with Kentucky blue-grass. 
Meadow fescue and orchard-grass may also be added with profit. Red, 

alsike and white clovers should be included. 
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The following amounts may be used for this seeding: 

Timothy, 8 to 12 pounds. 

Kentucky blue-grass, 4 pounds. 

Meadow fescue, 1 to 4 pounds. 

Orchard-grass, 1 to 4 pounds. 

Red clover, 6 pounds. 

Alsike clover, 3 pounds. 

White clover, 1 to 2 pounds. 

For the first two or three years timothy, orchard-grass, red and 

alsike clovers will furnish the principal forage in such a pasture. If 

not reseeded, red and alsike clovers will disappear in two or three years 

and the timothy and orchard-grass will become thinner. Kentucky 

blue-grass, meadow fescue and white clover, especially the first, will 

eventually form the chief herbage. 

In case the field to be reseeded is wet land, orchard-grass at least 

should be omitted from the above list and four pounds of red-top 

used per acre. In a few years red-top will become the principal forage 

plant in such a situation. 

For poor lands the following grasses and clovers should be used: 

Timothy, 8 to 12 pounds. 

Red-top, 4 pounds. 

Canadian blue-grass, 4 pounds. 

Red clover, 6 pounds. 

Alsike clover, 3 pounds. 

White clover, 1 pound. 

If red clover has failed to grow on this kind of soil it should be omitted. 

The chief plants in such a pasture after a few years’ standing will be 

red-top and Canadian blue-grass. Timothy will also persist in small 

numbers. 

There are certain grasses not included in the above mixtures which 

are often recommended by seedsmen and others. Among these are 

perennial rye grass, hard fescue, sweet vernal, sheep’s fescue, smooth 
brome, and tall oat grass. Without doubt all these are of little or no 
value for most situations in New York state. 

RECOMMENDATIONS FOR PASTURE MANAGELIENT 

Usual methods of treatment.—For various reasons, more or less 

excusable, the farm pasture is the last part of the farm to receive any 

care. Perhaps the chief reason is because these fields continue to yield 
an income without any special attention. Of the iarge number of 
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pastures studied during the past two years in nearly all parts of the 
state, very few have been found which have received the slightest care. 
The common opinion seems to be that this part of the farm can take 

care of itself. 

The testimony of those who have undertaken a system of improve- 

ment and care is decidedly favorable. The cost of caring for the pasture 

is slight when compared with the increased returns. Most of the labor 

required may be performed at a time when other farm work is slack. 

Tic. 156.—A hillside pasture which needs the weeds and brush cut. 

Mowing.—The simplest method of controlling most pasture weeds 

is to mow them. The time to do this is before they have ripened seeds. 

This should be done before haying time. Mowing later will not pre- 

vent the ripening of seeds. Cattle usually browse the grass and permit 

the weeds to grow. 

Another advantage gained by mowing the pasture consists in securing 

a new growth of grass. The early growth of grass is often too much to 

supply the needs of the animals. The excess becomes tough and unpala- 



Pastures IN NEw York. 485 

table. If this is mowed the cattle will eat much of it. Moreover, a 
new growth will start which is greatly relished. 

If the pasture is to be mown it must be free from trees and brush. 

An occasional tree in a pasture is valuable for shade. It is not a good 

plan to pasture the farm wood lot. It usually furnishes but a small 

amount of grass. The trampling of the animals is bad for the soil with 

reference to tree growth. Moreover, the young trees needed in renewing 

Fic. 157.—A pasture just over the fence from that in Fig. 156. The only 

difference in the care used in handling these pastures is that the brush has 

bcen kept out of this one. 

the wood-lot will be eaten or destroyed. A striking example of the 
improvement attained merely by keeping out the brush may be seen 

by a comparison of Figures 156 and 157. The pasture illustrated in 

Fig. 156 is just over the fence from the other. The only difference in 
treatment of the two fields has consisted in cutting the brush. It was 

estimated that the brush in Fig. 156 occupied at least one-fourth of the 

area of the land. Besides the actual area occupied by the shrubs they 
draw heavily on the moisture and available plant food of the soil. 
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Manuring.—The barnyard manure from the farm is almost all used 

for those crops which bring a quick return in cash. Too often the 

pasture is not looked upon as a field crop. The greatest need of large 

numbers of pasture soils is organic matter. This can be supplied in 

no way better than by the use of manures. For maximum returns an 

application of ove to ten loads per acre should be made every four 

or five years. if a manure spreader can be used it is desirable as it 
will make the manure go farther. Especial attention should be given 

to those areas of the field which are getting poorer. Often the reason 

they are getting poorer is because of excessive browsing. This can 

be checked if manure is applied. Aside from increasing the fertility 

of the soil, thus encouraging the growth of useful plants, manure has 

the tendency to keep cattle off these-areas until the grass gets a fresh 

start. 

Many iarmers think that sufficient manure is left on the pasture 

by the cattle to keep up the condition of fertility. Doubtless that 

left by the cattle helps to do this, but a little observation will convince 

one that it is not evenly distributed. Favorite resorts of cows are 

knolls and shady places. Moreover, many farmers take the cows off 

the pasture at night or place them in a night pasture. 

The use of commercial fertilizers has proved successful for the. Roberts 

pasture on the Cornell University farm. No doubt a fertilizer high 

in nitrogen would greatly improve those pastures which already have 

a good stand of grass and are producing fairly well. This treatment 

would be expensive, but it is worth trying, provided stable manure 

is unavailable. 

Reseeding—Some of the most valuable pasture plants are unable 

to hold their own without reseeding. Red and alsike clovers belong to 

this class. To some extent it is also true of timothy. Wherever the 

grass in a pasture is becoming too thin more seed should be sown. The 

need for this will be much diminished if the land is kept sweet and fertile. 

Land which produces a good growth of Kentucky blue-grass and white 

clover will seldom need reseeding. 

There are spots in most pastures which are thin and which frequently 

show the need of lime. A top dressing of fifteen hundred pounds of 

lime per acre will invigorate the grass and control the moss in such 

areas and greatly aid in preparing the soil for useful plants. This may 

be applied in the fall or early spring. The land should be thoroughly 

dragged with a spike tooth harrow after applying the lime. After this 

is done is a good time to sow grass and clover seeds where needed. The 

amount and kinds used will depend on the amount and kinds of grass 
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already present. A seeding costing not over a dollar an acre will usually 

suffice. 
Doubtless the most satisfactory manner of renewing many old pastures 

is to plow them up if possible and reseed after growing one or two culti- 

vated crops. Oats, rye, or wheat may be used for nurse crops. 

Care in grazing the pasture-—Many pastures in New York have been 
seriously damaged, especially in the last year or two, by too close 

grazing. It was no uncommon thing during the past autumn to find 

Fic. 158—A pasture field before cutting the brush. It required only 68 

hours at twenty cents an hour to cut, pile, and burn the brush on 8 acres. 

This is at the rate of $1.70 per acre, and it is done once for all. 

pastures bare and brown at a season when they should have been pro- 

ducing fair yields. It requires a long time for a misused pasture to 

regain its former vigor. It is true a large part of pasture difficulties of 

late have been caused by severe drought, yet much trouble can be 

saved by careful management. 

Frequently live-stock are turned into the field as soon as grass begins 

to grow. Most soils at this season of the year are soft. The trampling 

of cattle or sheep damages the roots of plants, and tends to puddle 
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the soil. The plant should have sufficient time to recover from the 
winter before being grazed. In the early part of the season there is 
never so much grass on the field as appearances would indicate. 

It is too often the custom of farmers to leave the cattle in the pasture 

as late in the fall as they can find any grass. This practice is not zood 

economy. It is very damaging to a pasture to go into winter with 

no protection. The farmer has learned that it is not often wise to cut 
or graze the aftermath ina meadow. Why not apply the same principle 

to the pasture? 

Fic. 159.—The pasture shown in Fig. 158 two years after the brush was cut. 
It is a simple matter now to mow the pasture annually. 

It is good practice to put enough live-stock on the pasture to keep 

the grass fairly well grazed. Difficulties arise, however, which hinder 

the ideal management in this respect. Grass grows much faster in the 

early part of the season than it does during the heat of summer. Insuf- 

ficient grazing is not so great an evil as too heavy grazing. If the grass 

gets the start of.the animals it may be mown. This will give a fresh 

growth which they will relish. 

SOME SUCCESSFUL PASTURES 
Plants found in a neglected pasture —There are many neglected pas- 

tures on the Volusia silt loam type of soil which have become so poor 
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as scarcely to be worth grazing. The plants on a square yard of sur- 

face of one of these old pastures were counted. The various species 
were present as indicated below. The numbers refer to the percentage 
of the whole number of plants represented by each plant. 

Orange hawkweed (Hieractum Aurantiacum) ...... 38% 

Wild oat-grass (Danthonia spicata) ............... 34% 

Foxtel (Ixophorus Glamcus)\ dire sir as ices 3 40 8: 15% 
Canadian blue-Grass.i cy as wa ee eee aeias we tess de 8% 

MREG=COP «x s)n'x ssid eieiteee eel Meh peers a ate are Shea 5% 

Of these plants, Canadian blue-grass and red-top are the only ones 
which are of any great value for pasturage. It will thus be seen that 

only 13% of the herbage consists of useful plants. It is true that cattle 

and sheep will eat the others if necessity compels. No care has ever 

been bestowed on the pasture. The owner estimates that five acres 

are required to support one cow for the season. 

A contrast on the same soil type.—One of the finest pastures observed 

by the writer is located three miles southeast of Ithaca, on the farm 
of Mr. E. H. Hildebrandt. The type of soil is the same as the above. 

This field has not been plowed in twenty-five years. It is thoroughly 

drained by means of blind ditches. Weeds are mown occasionally. 
Twelve loads of stable manure per acre are applied every five years. 

The principal plants are Kentucky blue-grass and white clover. Timothy 

and meadow fescue are also present. Red-top and Canadian blue-grass, 

species usually found on this type of soil, are wanting. Drainage and 

stable manure are doubtless responsible for the presence of the better 

grasses. 
Another similar example.—A few miles to the south of Ithaca is a 

pasture owned by Mr. C. E. Bruce. The land is very rough and has 

been used for grazing for a long period of years. A few years ago it 

was well manured and reseeded with timothy, without plowing. The 
weeds are mown every year. Five acres of land supports four animals. 

The owner says the pasture is especially fine late in the season. The © 

following grasses and clovers are found to compose the chief bulk of 
herbage, given in order of prominence: Kentucky blue-grass, white 
clover, red-top, timothy, meadow fescue, red clover. 

Reseeding by plowing.—An experiment along the line of reseeding 

a worn-out pasture has been successfully performed by Mr. Kutsch- 
bach on his farm near Sherburne. The soil is a rather light stony loam. 

It had not been plowed for twenty-five years. The herbage was too 

thin for a profitable pasture. It was broken up and planted to corn. 
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It was fertilized at the rate of three hundred pounds per acre. The 

following year oats were sown and two hundred pounds of fertilizer 

added per acre. Grasses and clovers were sown with the oats. The 
oats yielded thirty-six bushels per acre. With the oats were sown 
five pounds of Kentucky blue-grass, three pounds of timothy, five 

pounds of orchard-grass, two pounds of red-top and three and one- 
half pounds of common red clover per acre. This made a total seeding 

of 184 pounds per acre. The cost for grass and clover seeds at prices 

Fic. 160.—Unplowable pasture land in Franklin county. The land grows 

excellent white clover, blue-grass, and red-top. The worst weeds here are 

cedars. It is almost impossible to keep them out of the pasture. 

prevailing in 1909 would not exceed $3.00 per acre if purchased in 

quantities sufficient to seed a medium-sized field. 

This pasture was seeded in 1904. The writer visited the field in the 
summer of 1909 and found an excellent stand of all the plants which 
were sown. Red clover and orchard-srass were not so permanent 

at the others. Besides these, white clover and Canadian blue-grass 

were present. For this type of soil it would not be bad practice to 

add a small amount of both of these in a new seeding. The orchard- 

grass which is rather expensive could be omitted or reduced in amount 
and more timothy included. Timothy is the cheapest of the grass seeds. 
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About August rst, 1909, Mr. Kutschbach mowed one-half the pas- 

ture. The grass was allowed to lie on the ground. Later in the season 

this part of the field was by far a better pasture than the unmown. 

Reseeding without plowing.—Reseeding without plowing is coming 

into favor. Mr. Fraser at Geneseo is reseeding the old pastures on the 

Wadsworth Estate. He uses sixty cents’ to a dollar’s worth of seed 

per acre. He practices light seeding in order that the loss will not be 

so heavy in an unfavorable season. The same amount may be used for 
two or three years in succession. Timothy forms the chief ingredient 

of the mixture, with a small amount of Kentucky blue-grass, meadow 

fescue and the clovers added. If a light dressing of manure can be 

added after seeding, success will be more certain. The usual time 

of reseeding is early in the spring while the ground is open. 

ORANGE HAWKWEED AND FERNS 

Orange hawkweed or paint brush.—This plant is attracting more 

attention in this state than any other weed. It has been reported from 

forty-three counties. It is likely present to some extent in most of the 

remaining counties. The weed was introduced from Europe a number 

of years ago, and was first grown for ornamental purposes. It has 

proved to be more ornamental than useful. Curiously it is said to give 
no trouble in its native home. 

Although it is a bad weed it is evidently giving the farmer more 

concern than necessary. It is often said that where it grows nothing 

else will thrive. Doubtless the remark should be reversed. In most 

sections where it is the most plentiful, it seems to have appeared worst 

in fields where conditions are unfavorable to the growth of useful plants. 

In nearly all sections it has first been noticed in old, run-down pas- 
tures or meadows which have been unplowed for years. Its presence 
in large numbers indicates an acid condition of the soil. It is usualiv 
co-existent with red-top, sorrel, and five-finger sometimes called wild 

strawberry (Potentilla Canadensis). It never gives any trouble in 

land which will grow alfalfa, nor is it often seen in meadows which 

will grow good crops of timothy hay and common red clover. 

The plant has two methods of propagation,—by seeds and by runners. 

The runners are similar to tuose of the strawberry plant. It is likely 
to be first introduced into a locality by means of secds, either blown 

from a neighboring farm or sown with grass seeds. It is not improbable 

also that the seeds are spread by farm animals and birds. It is first 

noticed here and there in patches. If not allowed to produce seeds 

it spreads rapidly by means of runners. The writer noticed a few plants 
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of this weed in a pasture two years ago. The pasture is browsed closely 
and the blossoms usually eaten by cattle, so that few if any seeds mature. 

The plants have spread until now they cover two or three square rods. 

Paint brush is a very shallow rooted plant. For this reason it is 

comparatively easy of control if the land is plowed. As it will endure 

hardship, the land must be cultivated in order to kill out the individuals 
which survive plowing. 

Several methods of controlling the weed in pastures have been tried 

with varying success. No doubt salt will kill it if applied in sufficient 

quantities. Three thousand pounds per acre are recommended. This 

is at the rate of about 20 pounds per square rod. This method might 

be satisfactory on small areas. No more than the amount above sug- 

gested should ever be used as it is an easy matter to apply so much 
that useful plants will be destroyed. If the weed has appeared in large 

areas, as in many places of southern New York on the hill lands, salting 

can hardly be advised. If applied at this rate on some of the cheapest 
lands the cost of the salt and application would amount to nearly as 

much as the land is worth. Moreover, salting is only a temporary 
relief. The weed will reappear in a few seasons. A much better way 

is to use manure or fertilizer so as to grow grass. 

Where the weed is just beginning to appear in pastures and meadows, 

it is possible to keep it under control by using the hoe to cut off the 

plants. It would doubtless be a good plan to apply some stable manure 

to such areas along with some more grass and clover seeds. 

It rarely appears to any serious extent on clay loam, but is more 

common on light soils, especially those which slope to the south. It 

never gains a foothold on soils which are in condition to grow good 
timothy hay. 

A number of farmers have controlled paint brush by rotating crops. 

Among these is Mr. Earl Flanders, a young farmer near Rodman. The 

pest appeared in that neighborhood about fifteen years ago. Mr. 
Flanders controls it by rotating his pastures. The pasture is plowed 

after a dressing of manure. Corn is grown, then a crop of oats and one 

crop of hay is secured. The field is then turned into a pasture for two 

or three years and the operation repeated. Alsike clover and timothy 
are used in seeding. Doubtless a pound or two of white clover per acre 
would materially improve the pasture. 

This last named method of control is the best means yet discovered 

for controlling the weed in situations where the land is plowable and 

where the pest is inclined to become serious. Large areas in northern 

New York have been observed which are almost abandoned to paint 
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brush. These lands are often level and would produce good yields 

of buckwheat or potatoes. 
The problem which confronts a large class of farmers is how to con- 

trol this weed in rough, stony pastures which can not profitably be 

put under cultivation. A large number of men have reported success 

following the use of stable manure on such areas. If the grass is thin 

the field should be dragged and some grass and clover seed sown in the 

tall or early spring. The manure may be applied in the fall or winter. 

Fic. 161.—Ferns are a serious pest in southern and central parts of the state. 

They may be controlled by plowing and reseeding the pasture. 

Ferns.—Hundreds of acres of valuable pasture lands are infested 
with this weed. (Fig. 161.) It is becoming especially common in the 

rich pastures of Delaware county. It has also been seen to some extent 
in central and northern New York. Northern and eastern exposures 
are its favorite habitat. Nothing else ever grows where it gets a start. 

The nature of the situation, which is very often a steep hillside, usually 
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prohibits its destruction by plowing, but when this can be done it is 
the safest method of control. It does not spread rapidly, but if left 

to itself often covers half the pasture in the course of time. From the 

general condit*on of the land it would appear that ferns thrive best in 

an acid soil. lf the land is plowed to destroy this weed it would be wise 

to add a dressing of lime. 

Mr. Thompson of Delhi says that ferns may be destroyed by mow- 
ing. This is dune twice a year, in June and August. It is a tedious 

Fic. 162.—Old pasture land. Daisies and brush are too numerous. The 

brush must be removed before the pasture will give maximum returns. 

operation but the only successful method yet devised aside from plow- 

ing. Mowing should be done early in order to prevent the spores 

maturing. 

Mr. John Wilson of Delhi has had success in ridding his pasture 

of ferns. The soil is light and stony. The grass had disappeared and 

its place was occupied by fern brakes. The land was plowed and buck- 

wheat sown the first year. This was followed by oats for two years. 

= -~ 



PASTURES IN NEw York. 495 

With the second seeding of oats was included ten quarts of timothy 
and three quarts of white clover per acre. Three hundred pounds 

per acre of guano was applied to the oats in order to insure a crop. One 

and one-half tons of unleached hardwood ashes were applied per acre 

with the seeding. Regarding Mr. Wilson’s success, he says: “Our 

pasture is very satisfactory where we have cultivated. To farmers in 
like circumstances I recommend to do likewise. Plow well, harrow 

well and clean off the stones thoroughly at each plowing and the result 

will be satisfactory.” 

It is safe to recommend the addition of red or alsike clover, Kentucky 

or Canadian blue-grass and red-top with the seeding. The pasture 
would probably be more satisfactory in later years with this addition. 

Stable manure, if available, may be used instead of guano, and about 

fifteen hundred pounds of lime per acre may be substituted for the ashes. 

It is not thought advisable to enter into the methods of control of 

other pasture weeds. No doubt if the pasture is mown in June before 

the ordinary weeds produce seed, a large percentage of them will be 

gradually killed out. This process should go hand in hand with other 

methods of improvement. (See Professor Roberts’ discussion of the 
Roberts pasture, pages 387-389 of this bulletin.) 

THE PRESWICK PASTURE 

PauL J. WHITE 

This pasture is located on what is known as the Preswick farm at 

Cornell University. It contains about twelve acres of land. The north- 

eastern half of the field is fairly level, while the western and southern 

areas are very steep. Much of the field is too hilly to be used to advantage 

as farm land. The soil of the leveler part is Dunkirk clay loam. The 

remainder is mostly stony clay and silt loams. 

During the five years preceding the beginning of the pasture experi- 

ment, this field had grown clover and oats, these creps alternating. 
In August of 1903 an oat crop was taken from the field. The land was 

immediately plowed, the plow being set seven inches deep. The ground 

was harrowed at once after plowing. About the middle of September 

the land was again plowed with a three-gang plow, this time cutting 

only two and one-half to three inches deep. It was harrowed three times 

with a spring-tooth harrow. On September 21 and 22 rye was sown 

broadcast at the rate of one-half bushel per acre. This was harrowed in. 

The last of September the field was seeded with various grasses. These 
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were used singly and in mixtures. The grass plots ran north and south. 
They were numbered from 1 to 16. 

The grasses which were used in the experiment were as follows: 
Kentucky blue-grass, red-top, meadow fescue, timothy, orchard-grass, 

smooth brome, meadow foxtail, perennial rye, tall oat-grass and hard 

fescue. The clovers were sown the following spring and included alsike, 

red and white clovers. In one case a small amount of alfalfa was 
included. Kentucky blue-grass was sown alone on plots 1, 4, 8, 12 and 16, 

and these were considered as check plots. Red-top, meadow fescue, 

timothy, orchard-grass and smooth brome were also sown singly. The 
remaining plots received mixtures of grasses and clovers. 

At the time of seeding, the seedbed was in very excellent condition. 

The weather was favorable for a quick germination of seeds. A warm 

gentle rain fell the next day after the seeds were sown. The germination 

of timothy, red-top, meadow fescue and smooth brome was rapid. All 
these were showing well in eleven days after sowing. The germination 

of Kentucky blue-grass was much slower. On October 23 this grass 
had appeared only one-fourth to three-fourths of an inch above the 
surface of the ground. In general the stand was not good on these 

plots. The same was true of the orchard-grass and brome-grass plots. 

The brome-grass plot was seeded for the third time in September, 1904. 

The first and second seedings were entirely unsatisfactory. During 

the summer of this year a small patch of smooth brome was cut on the 

University farm from which was secured eight pounds of seed. This 

was sown on the half-acre plot after the land had been disked, but it 

failed to produce a stand of grass. During November of this year 

there was practically no grass on parts of this plot, while in some places 

there was about one-half a stand. 

A crop of rye was taken from this field during the summer of 1904. 

The pasture was used the following year. The cows were turned in on 

June 3, 1905, by which time the grasses had made a good start. The 

cows were not forced to eat what they could get, but had considerable 

choice as to the grasses which they liked best. During the greater 

part of the season, the cattle were not upon the pasture during the 

night and were taken out about three o’clock in the afternoon. From 

that date until the present the pasture has been used as a day pasture 

for cows. No stable manure or fertilizers have been added since the 

second year when the check plots in the fertilizer series received ten 

loads of manure per acre. The pasture has been clipped in July for the 

past three years. In the spring of 1909, 40 pounds each of timothy, 
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Kentucky blue-grass and red clover were sown on the pasture. This 

was done only where the grass was becoming thin. 

PLOTS 1, 4, 8, 12 AND 16 

Check plots, 20 lbs., Kentucky blue-grass per acre 

By the end of the first year there was only a fair stand of grass on these 

plots. This may be accounted for in part by the fact that many of the 
seeds were covered too deeply. In many cases they were covered with 

three-fourths of an inch of soil. This grass must be sown at or very 
near the surface in order to secure a perfect stand. The seeding on these 
plots also appeared to be very uneven. It is exceedingly difficult to 
sow such small seeds evenly. 

Because of the poor stand and the slowness of coming into full bearing, 

the plots containing Kentucky blue-grass alone did not furnish satis- 

factory grazing until three years after seeding. In the spring of 1907 
it was estimated that at least ninety per cent. of the herbage on these 

plots consisted of the grass sown. By the summer of 1908 three other 
grasses, timothy, red-top and white clover, had appeared in the plots 

sown to Kentucky blue-grass. The most prominent plant, however, 

was blue-grass. At the present time, by far the best plots of the experi- 

ment are those which received blue-grass either alone or in mixtures. 

This grass has shown itself able to hold its own against all other grasses. 
It has produced a somewhat better stand on the level parts of the field 
than on the hill-sides. 

Canadian blue grass was neither sown alone nor in mixtures in this 

pasture. It was first observed to be encroaching on certain plots in the 

spring of 1907. It has now become a prominent grass in several plots, 

especially those which received no Kentucky blue-grass. It has not 
become important in any of the check plots. It does not seem to be 

able to compete with Kentucky blue-grass on this type of soil. 

PLOT 2 

20 lbs. of red-top per acre 

The seed sown on this plot came up quickly and formed an excellent 

stand by the end of the first year. Few weeds were able to find a foot- 
ing. In June, 1907, there was still a good stand of red-top, about 80 

per cent. of the herbage consisting of this grass. Ten per cent. was 

Kentucky blue-grass and the remainder miscellaneous grasses and 

weeds. 
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Red-top had encroached to a slight extent upon some plots where 
it was not sown. Its spread has not been rapid. The soil does not 
seem favorable here for its best development. After the third year 
it began to decrease on plot 2. 

As a pasture this plot is poorer than the neighboring plot which was 

sown to Kentucky blue-grass. It is now producing other grasses in 

large numbers, especially Canadian blue-grass. However, it is by 

far a better plot than any other which was sown to one grass alone, 

with the exception of the check plots which were sown with Kentucky 
blue-grass. 

PLOT 3 

36 lbs. meadow fescue per acre 

At the end of the first year there was not over one-half a stand of 

grass on this plot. In June, 1907, only ten per cent. of the herbage 

was meadow fescue. The remainder consisted of Canadian and Ken- 

tucky blue-grasses, clover and weeds. By the next summer meadow 

fescue had nearly disappeared from the plot. At the present time 

there is only one plot which is poorer than plot 3. This it plot 7 which 

was seeded to smooth brome-grass. Perhaps one reason why meadow 
fescue has not succeeded alone is because of the preference of cows for 

this grass. In the early days cf the pasture it was eaten closely, and 

in preference to other grasses. 

PLOT 5 

20 Ibs. timothy per acre 

The timothy produced a good stand at once. It seems well adapted 

to this type of soil. This was one of the best plots during the first three 

or four years of the pasture. In June, 1907, the herbage on plot 5 

consisted of ninety per cent. timothy. The remainder was chiefly 

clover and weeds. 

During the last two years timothy has largely disappeared from 

the plot. Canadian blue-grass and weeds are the chief plants remaining. 

PLOT 6 

28 lbs. orchard-grass per acre 

Orchard-grass when sown alone has not been promising in this experi- 
ment. By the end of the first year there was not over three-fourths 

of a stand of this grass. Weeds were crowding it in places. 

In 1907 the stand was still rather poor and non-uniform. Since then 
the orchard-grass has become much more scarce. There is now but 
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a small amount left. Its place has been taken largely by Canadian 

blue-grass and weeds. Plot 6 does not compare favorably with those 

plots which received Kentucky blue-grass. 

PLOT 7 

32 lbs. smooth brome-grass per acre 

Smooth brome-grass has been a failure in this experiment. As pre- 

viously stated it was impossible to secure a stand of the grass after 

three sowings. At no time during the six years since the beginning 

of the experiment has there been any large amount of this grass present, 

either on the plot where sown alone or on the plots where sown in mix- 

ture. The grass has now practically disappeared. Only at rare intervals 

can a plant be found. Plot 7 is now the most barren plot in the whole 

field. The plants present are chiefly weeds and other grasses than the 

one sown. Canadian blue-grass is becoming rather prominent. 

Smooth brome-grass has been tried several times in New York state, 

but the writer knows of only one successful field of this grass in the 

state. This is on the farm of the Wilson Brothers at Fulton. A four- 

acre field, occupying a gravelly knoll, was sown with smooth brome. 

It has proved a successful pasture plant on this farm. The grass is 

probably worth trying further under like conditions. 

PLOT 9 

12 lbs. meadow fescue to lbs. red-top 
10 lbs. Kentucky blue-grass 

At the end of the first year this plot was mostly red-top. The next 

most important grass was timothy. Very little meadow fescue or 

Kentucky blue-grass was present. Why there should be so much timothy 

present is difficult to explain as no seeds of this grass were sown. This 

type of soil is especially well suited to timothy. 

In June, 1907, the principal grasses were Kentucky blue*grass, red- 
top and meadow fescue. There was a good stand of these. In fact, 
this appeared to be one of the best plots. 

At the end of six years the most important grass on this plot is Ken- 

tucky blue-grass. This same statement applies to all plots on which 

this grass was sown either alone or in mixtures. The amount sown 

per acre does not seem to be an important factor. The seeding varied 
from four to twenty pounds. It is also very apparent that where no 

seeds of Kentucky blue-grass were sown there is little if any of this grass 
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present. When the other grasses in such plots disappeared their place 
has been occupied by Canadian blue-grass, white clover and weeds. 

It is generally believed that Kentucky blue-grass will eventually 

appear in a pasture in this state even if not sown. Experience indicates 
that it will appear much more quickly if used in the seeding. 

PLOT 10 

8 lbs. Kentucky blue-grass 8 lbs. meadow fescue 

8 lbs. red-top 8 los. meadow foxtarl 

At the end of the first season the order of importance of the grasses 

on this plot was as follows: red-top, meadow fescue, timothy. Kentucky 

blue-grass was not prominent. Meadow foxtail was not observed at 

this time. 

No further notes were taken until June, 1907. The order of import- 

ance then stood as follows: 30% Kentucky blue-grass, 30% red-top, 

20% meadow foxtail, 10% meadow fescue, 10% clover and weeds. 

There was an excellent stand of grasses. At the present time this is 

one of the best plots in the experiment. 

Meadow foxtail is doubtless spreading in this and adjacent plots. 

It is the earliest grass in the whole list to produce seeds. Usually a 
large percentage of it is ripe before the cows are turned into the pasture 

in the spring. It is self sown. Being very light, the seeds are doubtless 

blown about by the wind. The grass also has the power to spread by 

means of underground stems. This characteristic is not so marked, 

however, as in blue-grass and red-top. 

It is doubtful whether meadow foxtail will become an important 

grass in New York pastures. The seed is very expensive and the grass 

does not seem to become established quickly. 

PLOT II 

8 lbs. Kentucky blue-grass 8 lbs. red-top 

6 lbs. timothy 8 lbs. meadow fescue 

4 lbs. meadow foxtail 

At the end of the first year the chief grasses present were red-top, 

timothy and Kentucky blue-grass. The importance was in the order 

named. Meadow foxtail and meadow fescue had not appeared prom- 

inently yet. After two more years however, these were important grasses 

in this plot. The general stand of grasses was very good. 
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This plot has not differed in any essential respects from the previous 

plot during the experiment. Plot 11 is on the brow of the hill where the 
soil is not so good as it is on the level parts. 

PLOT 13 

8 lbs. Kentucky blue-grass 6 lbs. orchard grass 

8 lbs. red-top 6 lbs. meadow fescue 

6 lbs. timothy 6 lbs. meadow foxtail 

Timothy and red-top soon became the predominating grasses in this 

plot. At the end of the first year there was also a fair amount of Kentucky 
blue-grass. Meadow fescue and meadow foxtail were scarcely noticeable. 

Orchard grass was present in small amounts. 

By June, 1907, meadow foxtail had become prominent. This has 

persisted until the present time and appears to be increasing in 

numbers. 

Plot 13 is now largely Kentucky blue-grass in common with all plots 

which received seeds of this grass. 

PLOT 14 

6 lbs. Kentucky blue-grass 6 lbs. red-top 

5 lbs. meadow fescue 5 lbs. timothy 

3 lbs. smooth brome 2 lbs. perennial rye 

5 lbs. meadow foxtail 1 1b. tall oat-grass 

5 lbs. orchard grass 1 1b. hard fescue 

Red-top and timothy were the most prominent on this plot at the end : 

of the first year of the experiment. No plants of perennial rye, meadow 

foxtail, smooth brome or hard fescue were observed. Two years after- 

wards Kentucky blue-grass, meadow foxtail and orchard-grass became 

important. At the present time there is a good stand of Kentucky 
blue-grass. 

Perennial rye has not been observed on this plot at any time. Tall 
oat-grass appeared very sparingly at first and persisted for three or 

four years. There is now none present. 

This plot has been good from the start, but the chief grasses of value 

have been timothy, Kentucky blue-grass and red-top. Orchard-grass did 
not appear to add materially to the herbage. 
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PLOT 15 

4 lbs. Kentucky blue-grass 2 lbs. meadow foxtatl 

4 lbs. red-top 2 lbs. perennial rye 

4 lbs. timothy 1 1b. hard fescue 

2 lbs. meadow fescue 4 lbs. alstke clover 

2 lbs. smooth brome 3 lbs. red clover 

2 lbs. orchard grass - 2 lbs. alfalfa 

2 lbs. white clover 

At the end of the first year the principal plants found in this plot 

were red-top, timothy, red clover and Kentucky blue-grass. None of 

the other grasses or clovers occupied a prominent place. Later meadow 

foxtail and white clover became important and these two plants have 

persisted along with Kentucky blue-grass. The other grasses and clovers 
have practically disappeared. 

The soil is poor in this part of the field. It is not adapted to either 
orchard-grass or meadow fescue. 

GENERAL FEATURES OF THE GRASS PLOTS 

It will be seen from the foregoing discussion that timothy and red- 

top became prominent at an early date when sown in mixtures with 

the other ordinary pasture grasses and clovers. Meadow fescue, orchard- 

grass and brome-grass do not appear to be able to compete with these 

two grasses on this type of soil. Tall oat-grass and meadow foxtail 

scarcely appeared during the first year. Perennial rye has not been 

observed at all during the progress of the experiment. 

Timothy and white clover have appeared in every plot even though 

they were not included in the seeding. The amount of these, however, 

has not been great except where the seeds were sown. 

Canadian blue-grass was not included in the seeding of any plot, 

yet it is now present in patches all over the field. It has not encroached 

seriously where Kentucky blue-grass was sown, but it is very prominent 

in some of the other plots. It was first observed in 1907 on plot 3, which 
had received nothing but meadow fescue. 

Meadow fescue has all but disappeared where sown alone. There is 

still a small amount on the plots where it was used in mixture. 

Red-top is not prominent in any plot, except in parts of plot 2 which 

received 20 lbs. of this per acre. It is generally true that it is not 
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permanent in soils which will produce good yields of Kentucky blue- 
grass. 

The order of palatability of the various grasses used in this pasture 

seems to be as follows: Smooth brome, timothy, meadow fescue, 

meadow foxtail, orchard-grass (when young) Kentucky blue-grass, and 

red-top. The cattle have shunned red-top wherever it grew, whether 

alone or in mixtures. It would be difficult to say what position in this 

respect Canadian blue-grass holds. The cows do not seem to have 

any objection to it as it is always closely browsed. 

THE CLOVER PLOTS 

After the grass plots had been laid out, there was left a section of 

the field to the north which was seeded with clover and alfalfa. Red, 

alsike and white clovers were sown alone. A plot was also sown to alfalfa. 

During the summer of 1905 there was a fairly good stand of alfalfa 
and white clover on the plots which received these seeds. The stand of 

red and alsike clovers was not quite so good. All these plots were 

closely browsed by the cattle. By the summer of 1907 they had prac- 

tically all disappeared. Their places had been taken by various weeds 

and grasses. At the present time the chief grass occupying the space 

is Canadian blue-grass. The amount of forage on the clover plots is 

comparatively slight. It compares very unfavorably with the amount 

found on the plots which received Kentucky blue-grass seed. 

THE FERTILIZER PLOTS 

In order to determine the value of various fertilizers on a newly 
seeded pasture, the field was divided into thirteen plots. These were 

laid out at right angles to the plots containing the various seedings. 

They run east and west. The system of numbering is by means of 
letters of the alphabet from a to m. Plot a is on the south side of 
the field. The kinds of fertilizers and the amounts used are indicated in 

the following table. 
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Amount and kind of fertilizers 

Divoire, Snaeete eee eae Melee iaks a rele tars (aps enor eee Nothing 
Disa serereiecotleit wee store aa eee 126% lbs. nitrate of soda 
Coids Sum ciara eek alc ou Renee too Ibs. sulfate of ammonia 
d { 126% lbs. nitrate of soda 

Di ew) (efe tele |= \\n/ lo) elie! jee (6 “| sis), 8; /ehe\\e.'s|'s\ 0! efete ie ic q 1,000 Ibs. lime 

Os Se phe es says etie tele Ghee Ee Nothing 
f too lbs. sulfate of ammonia] 
whe auvietareiewe cl sists swlel seni ol eeqenalichesematakete I,000 Ibs. lime 

1 126% lbs. nitrate of soda 
Psteloleiieiskelevels\e\ ==), is sce! eheleisleietsis mete meses 200 Ibs. acid phosphate 16%-17% 

Esha Seio Saves lapeuers’ deeotiee a SEpeaeten ae 1o tons barnyard manure 
Lie chedia ei op sb te Posh Naptb phe Pace Sad pete Uae Nothing 

200 lbs. acid phosphate 
1,000 lbs. lime 
| 126% Ibs. nitrate of soda 
70 lbs. muriate of potash 
126% lbs. nitrate of soda 

1 200 lbs. acid phosphate 
© 0 Oe: 6 ets o's ea. eile) yr ee) e 16, © we) 640 jee © Nels 70 lbs. muriate potash 

1,000 Ibs lime 
1 Ne DRE EI ANNI Se gt nat bey tn or SE Nothing 

126% nitrate of soda 

During the autumn of 1904 the check plots in this series were changed 

from no manure or fertilizer to checks of ten tons of manure per acre. 

The following on the effect of fertilizers used in this experiment was 

recorded by Professor Fraser in 1905: 

1. In general, the stable manure has invigorated the grasses, but 

for the most part the cows have not grazed on the plots treated with 

manure so closely as they have on the plots where nitrate of soda and 

lime were spread. 

2. The nitrate of soda produces about the same effect as the manure 

on the grasses by way of invigorating them. 

3. The sulfate of ammonia has not invigorated the grasses to any 
noticeable extent, although the plot is grazed a little more closely than 

the manure plot. 

4. Nitrate of soda and lime have shown marked benefit to the grasses, 

and in all instances the cattle have browsed these plots quite closely 

except where red-top was the chief grass. It may be, however, that 

the soil of this plot is a little better than the soil either north or south of it. 
5. The nitrate of soda and acid phosphate seem to have had about 

the same effect as the nitrate of soda and lime, although it seems that 

the soil is getting somewhat better. 
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Very little of interest can be said regarding the effect of the various 

fertilizers used in the experiment. No accurate method has been devised 

of measuring their effect on a pasture. At this date, 1910, there appears 

to be no perceptible difference in the amount of grass growing on the 

plots receiving various fertilizers. Even the limed plots do not appear 

better than the unlimed. One or two of the plots which received stable 

manure seem to be superior to the neighboring plots which received 

commercial fertilizers. The difference is not marked. 

CONCLUSIONS FROM THE PRESWICK PASTURE EXPERIMENT 

Kentucky blue-grass is the only plant, which, when sown alone, has 

produced a permanent pasture. All others which were sown alone 
have become reduced in number to such an extent as to become un- 

profitable for grazing. 

Kentucky blue-grass has not spread to a profitable degree into those 

areas of the field which did not receive it in the seeding. It is often 

remarked that it is unnecessary to sow blue-grass in New York because 

it is a “‘natural grass.’ Timothy has shown up in this respect better 

than Kentucky blue-grass. 

Meadow fescue and brome-grass are failures when sown alone on 

this type of soil. Meadow fescue has been a fairly good grass in mixtures. 

For this type of soil Kentucky blue-grass and white clover should always 

be used in mixtures intended for permanent pastures. Do not wait for 

them to appear without seeding. To the above add timothy, red-top 

and red and alsike clover for use the first two or three years. The latter 

grasses will begin to disappear when the blue-grass gets established. 

For temporary pastures, timothy, red-top, and common red clover 

were most successful. These grasses could be cut for hay the first year. 

Canadian blue-grass appears on this type of soil without seeding. 

It has not crowded out Kentucky blue-grass as yet. It is relished 

by cattle but does not supply, a large amount of herbage per given area. 

THE ROBERTS PASTURE 

I. P. RoBEeRtTs 

I have been requested by Director L. H. Bailey to give in detail 
the history of the field on the University Farm now known as the 
Roberts pasture. 

When I arrived at Cornell University in the spring of 1874, I found 

there, as part of the farm, a somewhat irregular piece of land of about 
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fifteen acres, bordered on the north by a wood of second-growth pine, 
hemlock and chestnut. About two-thirds of the field was rather heavy 

clay soil, and descended sharply to the north; the remainder consisted 

of two gravelly knolls and an acre of fairly level, rather light land, on 

which stood a half dozen large, decaying apple trees. 

During the summer of 1876, the greater part of the field was used for 

growing Indian corn, the smaller and poorer part for growing ox-eyed 
daisies. In the spring of 1877 the whole area was sowed to oats which 

Tic. 163.—The Roberts pasture at Cornell University. This field has been 

a permanent pasture for more than thirty years. The pasture contains a 

heavy stand of grasses of various kinds. Kentucky blue-grass and white 

clover are prominent. 

ripened early and gave an unsatisfactory yield. Immediately after 

harvest, the field was thoroughly fitted, a little farm manure spread 

on the knolls, and seeded to wheat in early September. About two 

weeks thereafter it was lightly sowed with timothy, two quarts per 

acre, so that if the wheat should be weakened through the changeable 

winter and spring of the Lake district the timothy would not crowd 

it out. In the spring of 1879 two quarts of timothy and four quarts 

of clover seed (one part alsike and two of medium red clover) per acre 

were broadcasted by hand. 
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The season was propitious and a satisfactory harvest was secured. 

A part of the crop was cut with the cradle and a part with the Osborn 

self-binder, the first one ever used on the farm. On the level three 

horses were used, but going up-hill my carriage team was hitched in 

the lead and an extra man with a hand-rake was required to keep the 

cut material from sliding backward off the flat conveyor which delivers 

the grain to the second carrier and thence to the binder. In those 

days, many students worked on the farm with the double result of 

receiving money with which to continue their College course and train- 

Fic. 164.—The other side of the hill on which the Roberts pasture is located. 

These two pastures represent the difference between care and neglect. 

ing in handicraft and judgment. How quickly the improvement in 

judgment sometimes occurred may be seen from the following incident. 

Mr. W. R. Lazenby, then a student at Cornell, now a professor in the 

University of Ohio, was helping to haul the wheat from this pasture 

to the barns on one of those hot, muggy days which often precede a 

thunder storm. A part of one load slid off the wagon, of course, on the 

down-hill side, and with the next, the load, wagon and driver went 

over and over down the hill together. When at last the wheat reached 

the barn, Mr. Lazenby, while mopping his face, made this remark: 

“Professor, I don’t think it pays to raise grain on such steep fields,” 
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and the Professor replied: ‘‘I promise you that I will never have that 
field plowed again if I remain here a quarter of a century.”’ 

In fulfillment of this resolution ten or twelve head of cattle were 

turned on the rather late ‘“‘new’’ seeding the following year. In the 

latter part of June the pasture showed signs of going to seed; as this 

would arrest tillering and weaken its growth, it was mowed. In places 

the grass was so thick that it was feared the clover would be smothered, 
but before it could be removed it was discovered that the cattle liked 

the wilted better than 

the fresh grass. From 

that timeon, although 

parts of the pasture 
were mowed each 

year, the cut grass 

was not taken away. 

This experience 

taught us that early 

mowing arrested the 

growth of weeds, pro- -a 

moted the tillering of | 

the grasses and made 

the pasturelook green 

andeven. It may be 

suggested here that 

when a field is not 

over-pastured, rank 

bunches of grass 

which the cattle do 
not relish will always Fic. 165.—Kentucky blue-grass and white clover sod 
b Age from the Roberts pasture. These two excellent pas- 

‘a Preset ; y ture plants thrive well together and should be present 
mowing arrests the in nearly every. permanent pasture. 
growth of these to 

some extent, and the appearance of the field can be further improved 
by going over the field with a brush-drag in the early spring. More- 

over, we learned that it was important to keep the cattle off the pasture 

in the spring until the grass had made a good growth and the land 
had well settled. 

Since I had resolved never to plow the field again it behooved me to 

keep close watch on the plants, introduced and volunteer. Using a 

simple frame which enclosed a square foot of ground, I carefully inspected 
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the plants in many places. In some there were three times as many 
plants as in others; a few spaces showed as many weeds or as many 
plants of the second-grade as of the first quality. As it was in Central 

New York, I knew that blue-grass (Poa pratensis) would appear as a 
volunteer,’ although perhaps feebly at first; and that the clovers would 

nearly disappear at the end of two years. I naturally supposed, there- 

fore, that I had made a mistake in sowing so large a proportion of 
clover in a permanent pasture; but it proved to be just what was re- 

quired to furnish by its death and decay the necessary nitrogen for 

the sustenance of the grasses. In subsequent years the practice was 

followed of sowing biennially one or two quarts of mixed clover seed 
early in the spring while the ground was open, soft and moist, and drag- 

ging it in with a brush drag.’ 

Experience with this and other pastures has led me to question the 
recommendations of the seed catalogues as to the amount and kinds 

of seeds necessary or desirable for a permanent pasture. Although a 

pasture should contain many more plants per unit of area than are neces- 

sary to the production of hay, there may easily be so many that there is 

a constant struggle among them for moisture, light and nutrition, and 

they will inevitably be lacking in vegetative power and length of life. If 

I were to lay down a permanent pasture now, under conditions similar to 

those existing in the Roberts pasture, I would add to the seed sowed 

per acre, five pounds of orchard grass (Dactylis glomerata), five pounds 

Kentucky blue-grass (Poa pratensis), and five pounds red-top (Agrostis 
alba, variety vulgaris). 

About 1880, this pasture was given a dressing of ground bone dis- 

tributed broadcast—the amount I do not remember—because I had 

learned that there was a district in Europe which produced weak- 

boned animals and that the hay of this district contained only about 
half the usual amount of phosphoric acid. As there was trouble in our 

dairy with premature and weak-boned calves, and the veterinarian, 

Dr. James Law, had recommended feeding bone meal in small quan- 

tities, I thought it well to apply bone-making material to the pastures. 

During one season, in the winter, a light dressing of barnyard manure 
was spread over the greater part of the field; several times a half dozen . 
loads of coarse material, such as cornstalks, refuse straw, and the like, 

were put on the gravelly knolls, but it was a long time before a good 
sod was secured on them. 

1See page 385. Success will be more certain if blue grass seed is sown, and a 
number of years’ time will be saved. 

9See Roberts, Fertility of the Land, p. 211. 
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The lower part of that section of the pasture which inclined to the 
north became covered, between the plants, with moss. This received 

a dressing of hydrated lime, which not only destroyed the moss but 
greatly benefited the clover. 

Whenever the adjoining fields were in corn, both green and dry 
cornstalks were hauled on to the knolls once a day that the cows’ flow 

of milk might be kept up, the pasture relieved and, incidentally, that 

the knolls might be compacted and enriched. This practice of feeding 

supplemental rough food in the fall of the year will generally be wise, 
for if the food is given at night the cattle can eat in comfort after sun- 

down and do not need to travel all day and part of the night to satisfy 

their hunger. It is scarcely to be expected that a cow that has to travel 
fourteen hours a day for her food and fight flies for ten hours out of 

the twenty-four, will furnish a liberal surplus for her owner. 

In the early history of the pasture some land-plaster or gypsum 
was sowed in the spring, but about 1888 this was discontinued. There 

were, at first, too many weeds in the pasture, but the mowings soon 

destroyed the annuals, checked the biennials and discouraged the 

few Canada thistles. The latter were cut off below the ground and 
each plant was treated with an ounce of salt, which kept the weeds 
down although it did not wholly eradicate them. The few biennials 

left in the fall were dug up and each fall, thereafter, a few hours was 

sufficient to destroy those that would appear. Incidentally the mow- 

ing cut off the daisies but it did not kill them; when it was discovered 
that the cattle relished them, though averse to making a full meal of 

them, no special warfare was waged against them. Yet from some 

undiscovered cause they have steadily declined until they are hardly 
noticeable.* 

It may be said, finally, that after the pasture was well established 

it carried fully three times as many cattle per acre as the average pas- 

ture of New York state. The major factors in securing this result were: 

1. The clovers were not allowed to disappear. 

2. The stock was not turned on to the pasture in the spring until 
the soil was well settled and the grass well started. 

* Norre.—After 1903 the pasture was not under the supervision of Professor 

Roberts. Since that date no care has been taken of it with the exception that 
it has been mown every summer in June, before haying time. It has continued 

to furnish excellent grazing until the present time. The larger part of the field 

carries a heavy growth of Kentucky blue-grass and white clover, with some timothy 
and orchard-grass. The grass on the steep hillside is beginning to become thinner 

and moss is making headway. It needs liming again. P. J. Wuire. 
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3. It was not overstocked early in the season. The plants thus had 

an opportunity to tiller and to get a firm hold on the soil. 

4. It was mowed early in June. 

The prime factors in the development and maintenance of a good 

pasture are conservation of moisture and protective shade, which is 

secured by late and light grazing. 

THE COST OF PASTURE LAND IN DIFFERENT STATES 

G. F. WARREN 

The cheap grazing lands of the West were the means of practically 

exterminating the wool, meat, and horse industries of New York. In 

order to learn whether such competition is still to be feared, the writer 

sent letters to each of the agricultural colleges and experiment stations 

asking questions about the cost of pasture land. These questions were 

sent to the professors of farm crops, animal industry and kindred sub- 

jects. Reports were asked for concerning the average value of pasture 

land, the number of acres required per cow, the months used, and the 

number of months of full feed that the pasture furnished. If full feed 

is furnished for four months and half feed for two months, the pasture 

furnished the equivalent of full feed for five months. 

As a basis for comparison, we have calculated the amount of money 

that must be invested in land in order to furnish full feed for one cow 

one month. Pasture land should pay at least 5% on the value of the 

land if it is to pay interest and the cost of even the minimum attention. 
On this basis we can readily calculate the cost of the month’s pasture 

in each of the states. A summary of these results is given in Table 1. 

The detailed reports are given in Table 2. It will be seen that only 
one man reported free range. 

TABLE 1 

AVERAGE Cost oF PAstURE LAND REQUIRED TO FEED OnE Cow OnE MONTH 

Amount that 
must be in- | Cost of pasture 

No. estimates | vested in land per month 
to pasture one at 5% 
cow one month 

North Atlantic States.......... II $18 $0.90 
MINRR Ete fied held s: a moins ode II 27 1.2% 
Middle West, outside of best 

RRRMEIENG ad wns ow cece cicada: 17 21 I.05 
Blue-grass region.............. 4 31 1.55 
SOIGNIGLI SEATES cic. ce eee sees 19 6 30 
PRPTOPRSII Ss C855 vas e's eve e ss 12 To .50 
Western irrigated or moist land.. 14 13 .65 
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In many sections of New York cattle are regularly pastured at 50 

cents per month. In other sections the cost is $1.00 per month. Nea: 

large cities itis more. The only place where cheaper pasture land seems 

to be available is in the South. The change has been so recent that it 

can scarcely be realized. Land that was free range in 1860 in Illinois 

is now selling at $100 to $200 per acre. In Iowa, land that was free 
range in 1870 is now selling at $100 to $150 per acre. Land that was 

free range in 1880 in Kansas is now selling at $50 to $100 per acre. 

It will be seen that the most expensive pasture land in the United 

States is in the Middle West. This is the land that was most largely 
responsible for the decline in animal production in the East. Even the 

arid land is no longer cheap pasture. The rich lands of the Middle West 

are so valuable for the production of corn and wheat, that they are not 

likely to be extensively used for grazing. Their use for this purpose 

was a matter that could last only while population was scarce. On the 

other hand the great natural crops of New York are trees and grass. One- 

third of our improved farm land is in hay and one-third in pasture. 

These natural crops, together with our large city population, will, 

in the long run, determine our agricultural products. We will ultimately 

sell large quantities of hay, milk, potatoes, apples, butter, wool, meat, 

lumber and horses. 

The first demand is, of course, for milk and hay for our cities, since 

these products cannot be shipped long distances; but these demands 

require only a part of the area of the state. The trouble during the 
past generation has been that land that should have been producing 

sheep, horses and lumber, was driven out of these industries by com- 
petition with free land, and it also was used for producing hay and milk, 

with the subsequent over-production and low profits. The recent rise 

in the price of western land seems to indicate that the time is near at 

hand when the production of sheep, horses, butter and lumber will 

occupy a much larger place as profitable industries in New York. 

COST OF PASTURE LAND 

From several stations two men reported so that we have a check on 

their accuracy. For instance, for Central Illinois one man reported 
land worth $200 per acre that would pasture one cow six months for 

each 1.5 acres. The other reported land worth $150 per acre with two 

acres required per cow. In each case it would cost $50 to buy land 

enough to pasture one cow one month. The results, therefore, check 

exactly, although one man had better land in mind. 
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Cost oF PastuRE LAND 

Months Cost of 
Acres | Value | land per 

State Section { Full | per | per {month of 
Used | feed | cow } acre | pasture 

North Atlantic 
States 

Vo Waste. sqsas4s seus ees 4 17.5 $6 $26 
Cr ie Tillable y cide agence 4 3 5 15 25 
PE ACNEPISOITS x. oes wr aisiigie vise spe etere er 5 4 3 18 14 
Wa ERASE.) =, «,lo\ts ee) oPelm weiens; © simbelers 6 4.05), | <4 r3 12 
Nearssaehysetts:...1 Hastert. 23.6). «sae 6 Aa ae 6 II 
Massachusetts...} Western.............. Ride AIS 1S = 9 
Connecticut .....| Better land.:.:....... 5 4 I 50 13 
Connecticut ..... Poorer 4angs jee. ee 5 3 2 20 13 
BNP ogee | ao kos sea endo ohei sno] they auenagn 6 405 | 3.5 27 21 
GREEESO ce o's | 9s clo ayo 2 ees wis ae sein 6 iat ae Pe 50 28 
Pennsylvania....| Southwest............ 6 a a he 50 28 

PRM Nas, cha c Sta gis sai aia V5, Oe eee eaters ey Ae $18 

Corn-Belt 
MOIS er crcr eis. s.<- Centralezs osccs eee 6-7 6 2 $150 $50 
EES a triacs. ; Cental 7h). -sts<claveehaess 6 6 a9 200 50 
RURIGIS Taide « SO UE MOET as sPetanarere eer Vj fey | OY 5 40 29 
loi 4 Oe eee Genitraliece cals tarate eye 6 SxS dees 100 27 
OS ee eee Nortlern”4 sarc 5.5 5e5of has 75 20 
llOKEh Ge soe es Southern tis dnste tere he 6 6 2 60 20 
ee SULLY v uas sino ateee, oes 7-8 | 47 2 55 16 
BVSDTASIA A 6 .(0- + : BS LGti 0 aa. 6d ete eee 7-8 | 6 2 55 18 
Webraska....... BAGHCEN! os) obs ate a vin cere eae 6 2 60 20 
MUISSOUTI sae e. - (Cern-Delt;'.") wn. wom 7 6 2 75 25 
TSAI te as 3 BIOTEMETIs «car er siwretong 6 5 3 43 26 

Average ....|...cccces mre we 6.6 6.0 $27 

Middle West, 
Outside Main 

Corn-Belt 
RGnICAN. ....:- SEs MATIC a bmn fecele hones . 5 I $20 
LL ee Southeasterm...-.....; 6 4 2 25 
Wisconsin....... Northern's §i.009 5...a~ ex: tel ‘Rua. 14 
Mascpnerg,..., «2| Middle... .. 2... <.cnees 6 5 1.75 26 
Minnesota....... Wariner $3. 5's 2 dein = 4.5 Cee eee 16 
Minnesota...... Northwestern ......... 5 Ae Rubee ra 
Minnesota...... SOMtHETILLG s sleivniteees 6 ee ae 19 
Minnesota...... Southwestern ......2.. 5-5 5 I 15 
Minnesota...... S: Ein Ovation «57 5 0 6 Ba 8 4 16 
Mein Pe bOLe. « 1| eASLETD . 2... one no ona 5 4 3 23 
North Dakota...| Red River Valley......} 5-5 pg ag 22 
POSS ins cima 50+ Baetrtralie a2 ws 8 ioe eee <2 5 2.§ 10 
PGA aac ss <2 5 Central. n..5) iiss se ates im 4 255 18 
imentucky....... DWiSSCOEDS fc . 5-5 «o's areal 7 [ 4-5 32 
Kentucky.....-. Wiestertt, ai. 4.0asuctetaberees 6 4 a8 44 
RISEOUTT a Ga 5 5 >* Poorer sections........ 6-7 | 6 3:5 19 
MiiesOuri .<¢.% 5... GOUbHCLt 6. 4.i.< a cadialeen 8 7 13.5 28 

PE rahe doin. o'k es nia ¢ 40's Ran ae 5-9 | 4.8 $21 
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Cost oF PAsTURE LAND 

State Section 

“* Blue-Grass 
Region” 

Kentucky. :4).. .! Blue Grass’. 2 54)52. 
Kentucky....... Blue \Garaes ssc pte 
Tennessee....... iBiiwerGrasse 4 ese 
WAPSINIA 225 seh e 21s | lve Grass’. Wc ccton eee 

IAN ETAS Cbs stazal| aievensraneyvere Sis eielau oars, Hae 

Southern States 
Tennessee....... Wiestertisa tine ee 
North Carolina..|\) Mountains... 4) seta ae 
INorthy Carolina. | Goastal Plaine. .oeoee: 
INOrEla (Casgolbrary,. || lerteehaatepains 66455545005 
South Carolinas..| Piedmont...) sees cee 
Georeia ss ok) ./0' Northern's 2-72: airs cree 
Georeia fas ses INGEEMERIL, 1c sine ee 
Georgia: lil nrs es Souther ys s// aes Gt eee 
Georgian ane SOUtHEeRh <){27s sera eee 
Eilonidavsmes-eie aoe SOUbMeTH ye eee 
Filonricaecer see INOrtnerne ee er eae 
IAAnSAS aateicelee So. Ozarks—Bottoms.. . 
Atricansas): scree! Good land—Oczarks.... 
Mississippi. ..... Northeastern. . 2.22... 
Mississippi...... Central and Southern.. . 
Ailaipamialarerieaicnr Western and Northern.. 
Alayamniawers sence. Hastertac sien 
Rouisianae sack. Northern ieee: 
ouisiana n=. 5): southernss...cin cre 

Avera ses Nerd chee ates eet eee 

Arid Regions 
North Dakota saa| sWiestertannin serene 
Nebraska....... Wester !2" tere 
Nebraska ....... Western 8-073. eee 
Kansas... Westerns (0 eee 
shexas. te ipotat Southwestern......... 
MeExas siss heihevets Northwestern......... 
Montana... % 5... Open tance. ae eee 
New Mexico..... OLS OOMEU Ie ser. Caen: 
New Mexico .. Below 6,500 ft........ 

IATIZONA Shae ern ce Pree sRanves 2.4) 

@revon). 5. 5. c astern scm hs,sielereeete 
CANITO NIA S552 hie [oneiep as Mialetaies ovation atc, ch tee eee 

616.0 6h» ere! ©) 6) ea ble ss (0, a 8) © (e!'e) «| = Je) e)\a 

Months Cost of 
Acres | Value} land per 

Full | per per {month of 
Used | feed | cow | acre | pasture 

8-9 6-7 | 2.8 $100 $43 
8 6 Das 100 42 

10 8 3 50 19 
8 7 3 50 21 

826 | Song $31 

| 

Boo a 2 $25 $7 
i 7 2 20 6 

5 4 7 5 9 
6 5 29 18 a fe) 

8 5 2 35 14 
8-9 6-7 | 2 18 6 
7 6 4 7 5 

TO 9 3-5 8 3 
P20: OS ear nas i 4 

TO—T Dl Snows amo 8 2 

9 9 LO 4 a 
12 9 Tatty 20 3 
ne) 4 I 40 6 

8 8 4 13 7 
8 8 6 9 7 

8-10 | 8-10 | 2 12 3 

7 i 4 10 6 
8 Geihe| e225 13 5 

GP here I 30 4 

81.3 7.3 $6 

B+ Gas te) $10 $15 
9 6 fe) 8 13 
7 OSs 25 5 19 

g-12 9 9 13 13 
Py tert |e se) 7 6 
ee |e 8 Io 7 

6-7 peer hts 5 15 
6 6 1 .88 3 

12 12 30 .88 2 

a2) te te ie ° 
8-12 8 7 15 13 
is. Io Io Io Io 

9 9 $10 
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Cost oF Pasture LAND 

Months Cost of 
. —————_—Acres | Value | land per 

State Section Full | per per |month of 
Used | feed | cow | acre | pasture 

Western Moztst 
and Irrigated 

Land 
Montana........ Ircigated ge o2). 2 6 agi oe $75 $8 
Coo ee Northernc’s sco cee 6 5 4 58 6 
BANGOR). 0-%5 s- Trripatedios Str one 7 6 4 113 6 
GMT ee 2.0 2 | ans en's = Betacam ice ee 5 5 2 So 20 
ie Utah and S. Idaho..... 7 ipo We ie 50 14 
Maes cae. -.. Lowlands ia tac a 2 aon 7 6 I 20 3 
US Irrigated Os, sn ses eee 6 5 I 88 18 
PMTAZOMIA sa 5/0 5c 36 Alfalfa (irrigated)..... 12 12 88 188 14 
Névada......... River bottoms........ She 12 4 55 18 
Mevadd ci: . Irrigated prass........ 6 4 100 II 
Jit Irrigated alfalfa.’...... sae 6 4 I50 13 
Washington..... Near cities: cian nieciser 7 7 4 250 24 
Washington..... Putte lia): ai smee beeen 7 Ai yr 150 9 
SIEEPOU rai. c's os Coast eae cule Siete e eters Io 9 2 88 20 

JS EES Gt | eR oe aye hee 6.9 $13 

1 Not much used because of bloat. 

SUMMARY 

The feed bill may be reduced by a system of careful management 

of the pasture. Page 355. . 

More than one-third of all the improved land of the state is in pastures. 

Page 356. 
While a large percentage of the pastures of the state are decreasing 

in productiveness, experience proves that this condition may be corrected. 
Page 356. F 

The two classes of plants, grasses and clovers, are both important for 

pasture purposes. Page 356. 

Kentucky blue-grass is the most important permanent pasture plant 
for New York State. Page 358. 

Timothy is the cheapest and most valuable plant for temporary 
pasture purposes. Page 358. 

Canadian blue-grass is a valuable pasture plant for the poorer soils of 

the state. Page 359. 

Red and alsike clovers are not permanent and should be frequently 

reseeded. White clover is fairly permanent on good land. Page 360. 
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The plants commonly found in permanent pastures on good land 
include timothy, Kentucky blue-grass, meadow fescue, red-top and 

white clover. Page 361. 

For a temporary pasture on good land, the following mixture of seeds 

may be used: 

Timothy, ten pounds. 

Red clover, eight pounds. 

Alsike clover, four pounds. 

Four pounds of red-top may be added to the above for land that is 

wet or sour. Page 362. 

For a permanent pasture on good land the following seeds should 

be sown: Page 363. 

Timothy, eight pounds. 

Kentucky, blue-grass, four pounds. 

Meadow fescue, one to four pounds. 

Orchard-grass, one to four pounds. 

Red clover, six pounds. 

Alsike clover, three pounds. 

White clover, one to two pounds. 

For a permanent pasture on poor land use the following: Page 363. 

Timothy, eight pounds. 

Red-top, four pounds. 

Canadian blue-grass, four pounds. 

Red clover, six pounds. 

Alsike clover, three pounds. 

White clover, one pound. 

_ Mowing the pasture discourages the weeds and increases the new 

growth of grasses. This should be done before haying time. Pages 

364 and 390. 

The pasture responds readily to the use of barnyard manure. It 

should be used at least on the poorer parts of the field. Page 366. 

Reseeding is recommended in case the grass is becoming too thin. 

The field may be plowed and cultivated for a year or two, or grasses 

and clovers may be resown without plowing. Pages 366 and 369. 

Liming the moss-grown areas of old pastures has proved successful. 

The fall is perhaps the best time to apply lime. Page 390. 

These cautions should be observed in grazing the pasture: 

1. Keep no more stock on the field than it can support. 

2. Do not pasture too early in the spring. 

3. Allow the grass to grow for a few weeks in the fall for winter 

protection. 
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Orange hawkweed is becoming a menace to pastures in all parts of 

the state. If it is possible to plow the field this should be done and the 

land cultivated for a year or two. It may be necessary to follow a regular 

system of rotation in such cases. Page 371. 

If the land cannot be plowed, it may be top-dressed with manure 

and reseeded with the grass mixture given on page 363, but using less 

per acre. The manure will so stimulate the grass that it will crowd 

out the paint brush. If the land can be stirred with a harrow it will 

often help. Lime is also helpful. 

Ferns are encroaching on pastures in various sections. They indicate 

an acid condition of the soil. They may be controlled by mowing 
twice a year or by plowing and reseeding. Page 373. 

New York now has some of the cheapest grazing land in the United 

States for the number of stock that it will carry. Page 392. 
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BUTTER MOISTURE-TESTS 

The pure food law states that butter that contains more than sixteen 

per cent of water shall not be offered for sale. This makes it necessary 
for the creameryman to have a test whereby he can determine the 

amount. of moisture in his butter. Without such test the butter-maker 

has only two alternatives,—either to run the risk of breaking the law 

or else to make a dry butter. The first of these alternatives needs 
no discussion. 

As to the second point, the making of too dry butter entails a great 

loss on the creamery owner. We shall suppose, for example, that a 

certain factory makes 1,000 pounds of butter per day which tests 11 

per cent moisture. An equally good butter, testing 14 per cent moisture, 

might just as easily be made. This means a loss of 3 per cent of the 
day’s output, or 30 pounds of butter. At the price of 25 cents per 

pound, the creamery owner would lose $7.50 per day. Butter contain- 

ing 14 per cent of moisture not only scores as high as a drier butter 
(other things being equal), but is preferred by the consumer. Within 

reasonable and just limits it is the right of the creamery owner to get 
all that he can for his product. It is deplorable that for the lack of a 

moisture-testing apparatus many creameries in. New York state are 

sustaining as heavy a loss as that just indicated. 

In any manufactured product a uniform output is desirable, and 

this is especially true of an edible product. By frequently testing the 

moisture content of butter, a much more uniform and therefore more 

valuable butter can be made. Such a test should be made at least three 

times a week until the maker has perfect control of the method of manu- 

facture which gives best results. After this a test may be made as often 

as necessary, but should be made never less than once a week. 

Requirements of a butter motsture-test apparatus 

A butter moisture-test apparatus for use in creameries should ful- 

fill the following four requirements: . 

1. It should be reasonable in price. This statement needs little 

elaboration. No matter how good the apparatus, if the price is pro- 

hibitive it will be little used. 

2. It should be reasonably accurate, otherwise wrong results will 

be obtained. If low results are obtained, butter containing more than 

the legal percentage of moisture may be put on the market. This will 
521 
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make the creamery owner who is trying conscientiously to produce a 

good product liable to prosecution. 

3. The test should be easy to operate. Many persons who would 

need to use a butter moisture-test have not had enough laboratory 
training to operate an intricate or delicate piece of apparatus. An 
apparatus hard to manipulate would discourage the use of the test 

and increase the likelihood of wrong results. 

4. It should be durable. Because of the excessive moisture, a creamery 
is a difficult place in which to keep machinery or apparatus. The tester 

should therefore be constructed as far as possible of non-corrosive 

material. It should also have as little glass as possible. 

While it is important that each part of a moisture apparatus should 
be accurate, special attention should be paid to the balances. In an 

endeavor to make the moisture-test outfit as cheap as possible, some 

companies are selling a cheap balance. This is a mistake. A cheap 
balance cannot be relied upon for accuracy, and if the sample is not 
weighed correctly the result will be wrong. In no case should a balance 

be used that will not weigh correctly to at least one-tenth of a gram. 

A good balance can be secured from almost any dairy supply house 

for $6.00 to $15.00. This may seem a high price for this part of the 

apparatus, but when durability and accuracy are taken into account 
this initial cost is not so great as would at first appear. The cheaper 

balances wear out with a year or two of service, besides being more 
or less inaccurate. A balance costing $6.00 to $15.00 will be fairly accu- 
rate, and with reasonable care will last for years. One can also utilize 

this balance for other purposes than the moisture-test, such as weighing 
cream and butter for the Babcock test. 

A number of styles of apparatus and methods of testing intended 

to meet these requirements have been devised and are discussed below. 
Before considering them, we shall discuss the taking and preparation 

of the sample, which is more or less the same for all. 

Taking the sample 

It is necessary that a representative sample be taken for a moisture- 

test. If the butter is sold in tubs, the sample should be taken from 

the tub with a butter trier, after the butter has been packed. It is 
best to take three drawings—one from near the edge, one from the 

middle, and one half way between the edge and the middle. Some 

butter-makers test the butter as soon as it is worked. This is a 

mistake, since considerable moisture is lost in the process of printing 
and packing. 



Butter Morsture-TEstTs. 523 

Preparing the sample for testing 
\ 

This is one of the most important and difficult operations in the 

process of testing butter for moisture. Water and fat do not readily 
mix, and there is a constant tendency for the water to ooze out of the 

butter. When the water separates from the butter it is difficult to dis- 
tribute it again evenly through the sample. After repeated trials of 

several months we found the following method of preparation to give 
the most uniform results: 

Place the sample to be tested in a glass container which has a fairly 
wide mouth, so that the sample can be stirred. A quart fruit jar is 
useful for this purpose. Then hold the container in warm water until 

the butter begins to melt. Remove the container from the warm bath 

and thoroughly mix the melted with the unmelted butter. In the 

laboratory a long-bladed cheese knife was found very useful for mixing 
the butter. A wooden stirrer should not be used as it is likely to take 
up moisture from the sample. The process of melting the butter and 

mixing it with the unmelted butter is repeated until the sample contains 
no lumps and the entire mass is about the consistency of thick cream. 

The container is then transferred to cold water and the sample thor- 
oughly mixed as the butter cools. There is a tendency for the fat around 
the outside of the container to harden rapidly and force the water 
toward the center of the jar. For this reason special care must be 

taken to keep the butter scraped off the sides of the container and 

thoroughly mixed with the softer butter in the center of the jar. When 
the sample is all of about the texture of ordinary butter the mixing 
may be stopped. If the process has been properly done the water 

will be evenly distributed throughout the sample and any desired 
amount of the latter may be removed for testing. 

The above process is a modification of the one recommended by 

the Association of Official Agricultural Chemists. The Official method 

directs to shake the sample instead of stirring it when cooling. -In 

our tests we have obtained better results by stirring. In melting the 

butter, do not.use too hot water, as there is danger of driving off some 
of the moisture. The jar containing the sample should be kept covered 

to prevent the evaporation of moisture. 

THE CHEMICAL GRAVIMETRIC METHOD 

This is the most accurate method for testing butter for moisture, 

and is the one employed by chemists. It is performed by drying a 

weighed sample (about two grams) in a jacketed copper water-oven 
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until the sample reaches constant weight. The loss in weight represents 
the amount of water driven off. The loss in weight, divided by the 

weight of the sample taken, and the quotient multiplied by 100, gives 

the percentage of water in the butter. The test should always be run 

in duplicate, one sample serving as a check on the other. By using 
the water-oven and chemical balances, duplicates should be run which 

will check within less than .1 of 1% of one another. 

This is the ideal way to test for moisture because the highest tem- 
perature reached is 212° F. (100° C.), that of boiling water. At this 
temperature, none of the other constituents of the butter are volatile 

and the only constituent driven off is the water. 

The dishes employed to hold the water are usually made of glass 

or platinum. They should be flat bottomed, with rounded corners, 

so that the butter will distribute itself evenly in a thin layer over the 
bottom and allow the sample to dry more quickly. 

The disadvantages of the Chemical method in creamery practice are the 

cost of the apparatus, the skill required in its manipulation, and the 

length of time required to dry the sample. The balances are so delicate 

that they would not long stand the treatment they would ordinarily 

receive in a creamery. The length of time required to drive off all 

moisture from a sample of butter is five to six hours. Sometimes the 

sample will reach constant weight sooner, but usually not. 

THE GRAY BUTTER MOISTURE-TEST 

This test was invented by C. E. Gray of the United States Depart- 

ment of Agriculture. The apparatus consists of a flask into which 

is fitted by means of a rubber stopper a long, slender, graduated tube. 

Into this tube the moisture from the sample is condensed. The upper 

end of the tube may be closed with a ground glass stopper or a ground 

glass stop-cock. The base of the condenser is enlarged into a bulb 

for the purpose of catching and holding the condensed water which 

is driven from the sample. Inside this bulb is a siphon tube which is 

the outlet from the flask, and which prevents the escape of the water 

back into the flask after it is condensed. Just above the bulb is a second 
rubber stopper, over which is fitted a giass cylinder. This cylinder 

makes a water-jacket around the condenser. The equipment includes 

a balance for weighing the sample, although any accurate balance may 

be used. The directions for using the apparatus are as follows: 

Balance two pieces of paper, one on each scale pan. Put the ten 

gram weight on one side, and butter enough to balance the weight 

on the opposite side of the balances. Then put the sample, including 
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the paper, into the flask, and add 6 c.c. of an amyl reagent. This 

reagent consists of a mixture of amyl acetate and amyl valerinate. 

It serves a twofold purpose: First, it prevents the butter from foaming; 

second, it has a high boiling point, and after nearly all of the moisture 

is expelled from the sample the reagent begins to boil and drives off 

any last traces of moisture. After the reagent is added, the sample 

is heated over an alcohol lamp or a gas jet. If the sample sputters 

or foams more than it should, 2 or 3 c.c. more of the amyl reagent may 

be added. The water is driven off in the form of vapor, condenses in 

the graduated tube, and runs back into the bulb at the lower end of 

the tube. This condensation is aided by cold water which is placed 
in the water-jacket before the sample is heated. Care must be taken 

not to heat the contents of the flask too rapidly, or the moisture will 

escape in the form of vapor from the upper end of the condensing tube. 

The directions are not to allow the vapor to rise above the 15% mark 

on the graduated tube or some of the moisture may be lost. Care must 

be taken to have open the stopper at the upper end of the tube while 

heating the sample. If this is not done, the vapor will collect and 
burst the apparatus. 
When the contents of the flask turn dark brown and the crackling 

noise ceases, the moisture is supposed to be entirely driven off. The 

condenser is then removed from the flask, the upper end of the tube 

closed, and the apparatus inverted. This allows the water in the con- 

densing jacket to run out, and the moisture from the sample which 
is collected in the bulb to flow into the graduated part of the condensing 
tube The outside cylinder which forms the walls of the water-jacket 

may now be removed, or not, as desired. The writer finds it most con- 

venient to remove the cylinder at this time. After making sure that 

the stop-cock or ground glass stopper is securely in place, the water 

- and amyl reagent are forced into the graduated part of the tube by 

raising the condenser high in the air at arm’s length and giving the 

apparatus a vigorous swing downward. Care must be taken not to 

raise the apparatus so high that the water will flow back into the bulb 
at the bottom of the tube. This swinging motion is repeated several 

times. The water is considerably heavier than the amyl reagent, and 

will go to the bottom of the graduated tube. There is a distinct line 

between the amy! reagent and the water. The moisture may now be 
read directly in percentages, since the graduated tube is made to read 

directly in percentages when ten grams of butter are taken. If more 
or less than ten grams of the sample are used, a corresponding correc- 

tion must be made. 
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Much more accurate results are obtained by heating the sample until 

itis black. Thisis probably due to two factors: First, all of the moisture 

is driven out of the sample; second, the apparatus becomes so heated 

that some of the moisture which collects between the rubber stopper 

and the flask is driven up into the graduated neck. The greatest care 

must be exercised when the test is first started not to heat so rapidly 
as to cause vapor to escape. 

The writer compared five sets of this apparatus with the gravimetric 

method and found three of them to be made or calibrated incorrectly. 

Of course this is no fault of the method. The fact that the apparatus 
is made entirely of glass is an objection to its use in factories. In making 

the test, it was found more convenient to balance the flask on the scales 

and weigh out ten grams of the substance than it was to balance two 

pieces of paper. It was somewhat difficult to put the paper and butter 

into the flask without spilling some of the sample. It is of great import- 

ance that the rubber cork exactly fit the neck of the fiask, as otherwise 

moisture will collect at this point. After being used several times 

the rubber stopper becomes cracked and collects moisture from the 

sample. This difficulty may be partly overcome by thoroughly rubbing 
the cork with the amyl reagent before each test. 

The advantages and disadvantages of the Gray motsture-test may be 

summed up as follows: 

1. With proper manipulation and accurate apparatus, good results 

may be obtained with the Gray moisture-test. 

2. The apparatus is fragile and not very durable. 

3. The chief sources of error in the Gray test are: 

(a) Danger in driving off moisture in the form of vapor from the 

upper end of the condensing tube; 

(b) Collection of moisture between the rubber stop and the 

walls of the flask; 

(c) Cracking of the rubber stopper and the collection of moisture 

in the cracks; 

(d) Not heating the sample long enough. 

THE IRISH BUTTER MOISTURE-TEST 

This test was invented by A. H. Irish, of St. Paul, Minnesota. It 

consists of a cup for holding the sample, weight for balancing the cup, 

sample weight, percentage weights, hot pan lifter and forceps, a mirror 

on which the moisture is condensed, and an alcohol lamp. Balances 

are furnished with the test, but any accurate balance may be used. 

A gas flame may be substituted for the alcohol lamp, but care must 

be taken not to have the flame too high. 
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The cup is placed on the scales and balanced with the aid of the 

weight. The sample weight is next placed in the scale pan opposite 
the cup, and butter placed in the cup until the scales balance. The 

sample is then heated, the cup being held over the flame by means of 

the hot pan lifter. The butter will foam as it becomes heated, and 

when the foaming begins to subside it is a sign that the moisture is 

nearly all expelled from the sample. The mirror is now held over the 

sample, and when moisture no longer collects on the mirror the water 

has been driven off. During the process of heating, the sample should 

be rotated in the cup from time to time. This is to break up the blanket 

of casein which forms over the surface of the butter and prevents the 

moisture from escaping. This covering of casein also prevents the 

escape of heat, and the bottom of the sample is likely to char. When 
the heat finally breaks through the «casein, some of the volatile parts 

of the butter are carried off. After the moisture no longer condenses 

on the mirror, the cup is allowed to cool to about room temperature 

(60°F. to 70° F.) and is then placed on the balances. It is lighter 
of course than before heating, since the moisture which was in the sample 

has been drawn off. The small weights which measure directly in 

percentages are added to the scale pan with the cup until the scales 
balance. By adding together the numbers on the weights, the percentage 

of moisture driven off is obtained directly without other computations. 

The results obtained by use of this test were nearly always higher 

than those obtained by the official method, although they are not so 

high as to make a serious difference in the creamery work. The slightly 
higher reading is probably due to the fact that exposing the sample 

to the direct force of the flame drives off something beside moisture. 

The test is easy to operate and fairly durable, having no glass parts 

except the mirror, and thereby not so likely to become broken. The 

cup in which the sample is heated would be much better if it were 
plainer and of heavier material. The top of the cup is bent over, and 

when washed moisture collects under the rim. This is difficult to remove, 

and therefore when weighed along with the cup makes a serious error 

in the results. Some difficulty is also experienced in keeping the mirror 

cool enough to condense the moisture. In operating the test, one has 

to hold the mirror over the sample many times to make sure that the 

butter is not being heated too long. This necessarily brings the mirror 

constantly near the flame, and it soon becomes so warm that the moisture 

passes off before one can observe it. It is best to heat the sample over 
a low flame, and not allow the cup to become heated above the contents. 
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If the cup does become so heated, the butter will be likely to spatter 
out when it comes in contact with the metal during agitation. 

The advantages and disadvantages of the Irish moitsture-test may be 

summed up as. follows: 

1. The Irish test outfit is practicable for creamerymen because it 

is easy to operate, fairly durable, and not over-expensive. 

2. The results are usually higher than those given by the Official 

method (see page 403). The results are not so high, however, as seri- 
ously to affect the test for creamery use. 

FARRINGTON BUTTER MOISTURE-TEST 

This test was invented as a result of suggestions made by G. H. 
Benkendorf, an instructor, and K. L. Hatch, a student, in the Wisconsin 

Dairy School. It consists of a jacketed iron oven into which steam 

enters under pressure, which makes it possible to obtain a high tem- 

perature. The apparatus is really an autoclave. The oven has a drip 

cock to allow the condensed steam to escape, and which may also be 

used to regulate the temperature by reducing the pressure. Four 

flat-bottomed aluminum dishes and a hot pan lifter are furnished with 

the oven. The oven is made strong enough to stand the pressure from 

an ordinary boiler. The temperature will vary according to the pres- 

sure, but with a pressure of 70 to 80 pounds of steam a temperature 

of 270° F. to.280° F. can be obtained. Any given amount of the sample 

may be used for the test. The sample is accurately weighed into one 

of the pans and heated in the oven until the casein in the butter assumes 

a brown color. This usually takes thirty minutes to an hour, depending 

on the amount of the sample used. If ten grams of the butter are taken, 

twenty-five. to thirty minutes are sufficient to drive off all moisture. 

If fifty grams are taken, about an hour is required to complete the 

drying process. Until perfectly familiar with the length of time required 

to drive off all moisture, one should always heat the sample a second 

time to make sure that all the moisture is driven off. After the moisture 

is expelled; the dish is cooled, weighed, and the weight subtracted 

from the weight.of the sample before heating. The loss in weight rep- 

resents the-amount of: water driven off. This loss, divided by the weight 

of sample taken, and the quotient multiplied by 100, gives the per- 

centage of water in- the sample. 

The results: the writer obtained with this test were higher than those 

obtained bythe chemical method, and he was not able to reduce them 

and at the same time feel confident that the moisture was all expelled 

from the sample. There were two conditions to which he ascribed the 
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high readings obtained: First, the butter spattered out of the aluminum 

pans while heating and, second, the high temperature drove from the 

sample something beside water. The results, however, were not high 
enough to make any serious difference in creamery work. 

The oven has two features which especially recommend it for creamery 

use: (1) It does not need extra heating apparatus, such as an alcohol 

lamp or « gas jet, for driving off moisture; and being heated by steam, 

it lessens the danger of accident from fire. (2) After the operator is 

familiar with the oven, the sample does not have to be watched closely 

during the process of heating. 
The advantages and disadvantages of the Farrington motsture-test may 

be summed up as follows: 

1. The Farrington method gives results which are higher than those 

obtained by the chemical gravimetric method. The results are not 

high enough, however, seriously to affect the test for use in creamery 

work. 

2. These high results seem to be due to two conditions: 

(a) The high temperature drives from the sample something 

beside the water. 
(b) The sample spatters out of the container during the process 

of heating. 

3. The method is practicable for use in creameries because the heat 

is derived from steam. This makes the heat easy to apply, and elimi- 

nates the danger from fire. 
4. The process does not need close attention while it is being 

operated. 
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Table I gives a comparison of the results from the four tests just 

described. 

TaBLe I.—ReESULTS FROM THE VARIOUS METHODS OF DETERMINING MOISTURE, 
COMPARED WITH THE GRAVIMETRIC TEST 
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CORNELL BUTTER MOISTURE-TEST 

When butter is heated, a covering of casein will collect over the 

surface of the sample. When the sample becomes quite hot, this cover- 

ing is of snow-white color. After heating the sample for a time, the 

foam begins to subside and loses its snow-white color, changing to a 

dirty brown. By comparison with the chemical method, it was found 

that when the foam had lost its snow-white color the sample had given 

up all of its moisture. The appearance of the dirty-brown color was a 

sure indication that all of the moisture had passed off, and if the sample 

was not removed from the flame at th’s point some of the butter would 
volatilize. 

When butter is heated in a direct flame, it is difficult to drive off 

all of the moisture and yet not volatilize some of the fat. In order 

to obviate this serious difficulty, a thin sheet of asbestos was placed 

between the flame and the container of the sample. The de- 
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vice worked admirably. A heat high enough to drive off all of 

the moisture is obtained, but the flame is so tempered by the sheet of 

asbestos that the sample of butter will not char unless left on the sheet 

of asbestos an unnecessary length of time. The asbestos sheet is often 

employed in culinary work for the same purpose as in this test. 

The apparatus used in the Cornell motsture-test is an alcohol lamp, 

stand, asbestos sheet, hot pan lifter, aluminum cup for holding the 

sample, and a special moisture scale. The scale is specially adapted 

for moisture work, but may be used as a cream scale in operating the 

Babcock test. 
The scale has a tare weight for balancing the cup and a large and 

small weight for weighing the sample and obtaining the percentage 

of moisture. The beam has two rows of figures which give readings 
with the larger weight. The lower row gives readings in grams and 

the upper row in percentages. The smaller weight gives readings in 

grams when the weight is moved from 1 forward. Each notch repre- 
sents .o2 grams, the total value of the small scale being .2 grams. When 

the small weight is moved from o backward, each notch represents a 

loss of .1% of moisture when 20.2 grams of butter are used. The small 

weight is intended to be used only in moisture work. In using the 

scale for Babcock work, the small weight is not used but is left at rest 

on the figure 1. Then when the scales are balanced, the small weight 

is negligible. Care must be taken not to let any draft of air, as from 

an open window, strike the scales when in use, as they are so sensitive 

that a very slight current of air would throw them out of balance. The 

scales will give readings in percentages only when 20.2 grams of, butter 

have been weighed or, in other words, when the large weight is on 20 

(of the gram scale) and the small weight is on zero. 
The cup used is of cast aluminum and is durable and perfectly smooth. 

The absence of creases or crevices allows it to be cleaned and dried 

thoroughly. 
Operation of the test—A sample of butter is taken and prepared as pre- 

viously described (See page 4o2). After the cup is thoroughly cleaned 

and dried, it. is placed on the scales and balanced by means of the tare 

weight on the round bar attached to the beam of the scales. The large 
weight should rest on the zero mark (of the gram scale) and the small 

weight on 1 while the cup is being balanced. The cup should not 
be balanced until it is about the same temperature as that of the room. 

After the cup is balanced, the larger weight is moved to the 20 mark 

(of the gram scale) and the small weight to the zero mark. Butter from 
the prepared sample is then added to the cup until the scales are accu- 
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rately balanced. The alcohol lamp is then placed under the iron stand 

and the asbestos sheet placed on the stand. The lamp is lighted and 

the cup placed on the asbestos sheet. It is well to light the lamp at 

least two or three minutes before placing the cup on the asbestos in 

order to heat the asbestos and save time. The heat of the flame may be 
increased or diminished by raising or lowering the wick. The cup 

should always be handled with the hot pan lifter, as by so doing it will 

be kept clean and errors in weight due to dirt on the cup will be 
avoided. 

While the sample is heating it should be shaken from time to time, 

as this breaks up the blanket of casein on the surface and hastens the 

escape of moisture. As soon as the casein has lost its snow-white color 
the cup should be removed from the flame. When the moisture has 

all been driven from the sample, a slightly pungent odor may be noticed. 

This may also be used as a guide to tell when the sample has been heated 

enough. The foam begins to subside at this point. Often one or 
two small pieces of casein are slow to give up their moisture. This is 

indicated by the snow-white color of the pieces. Evaporation can be 

hastened by shaking the sample with a rotary motion and thoroughly 

mixing these pieces with the hot liquid. If this is not done, one might 

have to heat the sample so long that some of the fat, which had 

already given up its moisture, would volatilize. 

After all the moisture is driven off, the sample is allowed to cool 

to room temperature. While cooling, the cup should be covered with 

something (a sheet of paper will do) to prevent the sample taking up 

moisture from the atmosphere. After cooling, the cup is placed on the 

scales. The sample is lighter than before heating, because it has lost 

its moisture. The bar of the scales will therefore remain down. The 

weights are then reversed until the scales just balance. 

Each notch that the larger weight is reversed has a value of 1% 

(reading on the upper scale), and each notch that the smaller weight 

is reversed has a value of .1%. If, for example, after heating the scales 

just balance when the larger weight rests on 15 (upper scale) and the 

smaller weight rests on .2, it would mean that the sample contained 

15.2% moisture. 

It may be thought by those using the Cornell test for the first time 

that the use of the asbestos sheet is unnecessary. It is true that any 

one who is very familiar with moisture work may heat butter in a direct 

flame and get fairly accurate results. But the heat of a flame is so intense 

and butter volatilizes so easily that the use of the asbestos sheet is 

always advisable. 
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Table II gives the results of 23 tests in which the Cornell method was 
compared with the chemical gravimetric method. 

TaBLeE II.—ComparIsoN oF RESULTS FROM THE CHEMICAL GRAVIMETRIC AND 

THE CORNELL METHODS 

Difierence 
Chemical Cornell between 

Gravimetric Test Gravimetric 
Test and Cornell 

Tests 

7.38 mes (ors) 
II .05 TES 25 
11.68 Salas 12 
Eg 34 Egg 06 
LI.42 ie I2 
5.22 D5 x2 
I2.34 I2.0 34 

14.78 14.7 08 
10.94 II.o 06 
12.96 2.9 06 
11.88 I2.0 12 
sf ae A ae oI 
12.88 12.8 .08 
II.16 EL .06 

13-39 13-4 -O1 
PaO Ke: 13.8 04 
13-40 13-4 .0O 
14.19 14.2 .o1 
16.51 16.5 op 
I4.co 14.0 .0O 
TZ -o2 12.8 wage. 
12.72 T2i7 .02 
12.34 12.4 .06 

*Average variation............. 075 

The advantages of the Cornell moisture-test may be summed up as 
follows: 

1. The test is simple and very easy to operate. 

2. The results compare well with the gravimetric method. See 

Table II. : 
3. The apparatus is reasonably cheap. 

4. The apparatus is durable. 

5. The scale can be used for work in the Babcock test. 

*A part of these determinations were made by Mr. W. W. Fisk, a Senior in the College of Agricul- 
ture. 
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SEVEN METHODS OF FEEDING YOUNG CHICKENS 

The purpose of this experiment was to test the efficiency for chick- 

rearing of seven different rations and methods of feeding. The chicks 

were reared to six weeks of age, the flocks each having different rations. 

All flocks were then changed to a fattening ration. The chicks were 

kept on the fattening food for four weeks before any were marketed. 

Those that were too small to be sold at this time were fed until they 

reached broiler size (1 to 14 lbs..each). The fattening period was not 

in any case longer than six weeks. All chicks, regardless of size, were 

killed when twelve weeks old. The experiment was run from July 15th 

to October 6, 1909. 

I. INCUBATION* 

The eggs used were from vigorous, mature, Single Comb White Leg- 

horn stock on free range. The eggs were kept for varying lengths of 

time, the longest time being 14 days and the shortest 12 hours. They 

were held for a time (averaging three days) in a temperature of 69 degrees 

F. and were then transferred to a temperature of 43 degrees F., where 

they were kept for periods varying from one to seven days. The eggs 

were placed in incubators on June 23, 1909, and the chicks were removed 

from the machines July 15, 1909. Each incubator was washed witha 

solution of zenoleum, and dried, before the eggs were placed in it. 

The incubator cellar was a room 19 feet 4 inches by 27 feet 6 inches, 

and was situated in the basement of the Poultry Building. It had 

six three-light windows and a cement floor. The room contained 

twenty-six incubators. As the incubators were run in hot, dry weather, 

the floor of the cellar was kept well dampened throughout the period 

of incubation. 

The fertility of the eggs in most cases was good, reaching in one instance 

roo percent. The average fertility was nearly 90 percent. The hatching 

quality of the fertile eggs varied from 91 per cent to 61 per cent, 

averaging 73 per cent, or 64 per cent of total eggs. 

The chicks used in this experiment were leg-banded before being 

removed to the brooder-house, those selected to belong to the separate 
flocks being given band numbers in consecutive order. The heads 

* This part of the experiment was conducted by A. T. Moir, Assistant in Poultry 

Husbandry, who also tabulated the data. 
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of the chicks were stained with dyes, each flock having its own particu- 

lar color. These precautions were considered necessary in order that 

the chicks might be easily recognized if they should escape from the 

flock in which they belonged. | 

To guard against inequalities, the good chicks from each incubator 

were divided equally among the seven flocks. The flocks varied slightly 

in weight at the beginning of the experiment, but the differences were 

insignificant. One flock was photographed at this time as representative 

of all. (See cover cut.) 

The cost of incubation, for eggs, fuel, and labor, was $38.69, but 

this was somewhat reduced by the sale of infertile eggs. The actual 

expense incurred was $37.21 for 972 good chicks which were hatched 

from 1,505 eggs. The cost of the 770 chicks put into the experiment 

was $29.47; per flock of 110 chicks, $4.21; and per chick, $0.03828. 

TABLE 1.—FINANCIAL STATEMENT OF INCUBATION 

125 §-12 dozen eggs @ 25 Cents 2. ccc e sweety) aoe c dees pees de duu ees ee eee ee 
31? gallons oil @ 12 cents. E woke oaseih eee nk tin, cae Deeaeeee Se 3.81 
18 hours, 35 minutes labor @ ‘15 cents per hour .. al weve d =e ote eis) shee eee 2.79 
Interest on investment (incubators) at 6% for three weeks RAM IS Sc! 0.73 

ictaleeeentee ee erm CIE or hese 
124 dozen infertile eggs sold @ 12 cents.. bre ceva aft les agra Masia Pole Ue ara See tee er 1.48 

Total’ cost’o72 Chicks : so lucc cca bie sw wie are ofa o/ 0 0s pus eroletiti el ereu iene te ta ee 

Cost per Chick... . 2 fitsa eles ae wb ee SS wide bieik, 2. eles ojala le/s ee hy s/n Sheu cum el celles atten eee en 

Total cost 770 chicks in experiment®.. 2.6.5 Jace cca: eines ons acepre obs ese oe) de ole Ree er een 

Total cost per flock/of ro velieks.. 223.850 c0 42 ae tPeee cele o eeee che Sela 4.21 

II. BROODING* 

The chicks were brooded in a pipe-system brooder-house having the 

heater in the same room with the chicks. The house contained seven 

pens, each pen being 6.5 feet by 8.3 feet, giving a floor space of 54 sq. ft. 

to each flock. In each pen was a low-set, nine-light glass window 

of about 5 sq. ft. surface. The house was double boarded, thus making 

a little passage, about three inches in length, through which the chicks 

went from the pens to the yards. 

The pens were separated from each other and from the alleyway 

by partitions of wire netting. Movable hovers were placed over the 

pipes at a distance of six to seven and one-half inches from the floor, 

the floor under the hover being on a level with that of the rest of the 

pen. Hig 260; 

* The work in brooding was in charge of A. T. Moir, Assistant in Poultry 

Husbandry. 
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Before the chicks were put into the brooder-house it was cleaned and 

disinfected. As the slides which covered the little exits were closed, 

these passages were overlooked in the general cleaning, and the omis- 

sion was not noticed until the chicks had run back and forth for 

several hours. This fact is of significance because unhealthy chicks had 

previously been kept in the house. 

Each flock was given a yard 7 feet by 41 feet, making a range of. 

287 sq. ft. These yards had been tilled since formerly occupied, and 

sown to clover and timothy, the grass being at least five inches tall 

when the chicks were first allowed to go into the yards. 

Fic. 166.—Interior view of the brooder-house in which the chicks were reared 

The floor of the pens was covered with a light litter of cut straw- 

The heater pipes were wrapped with burlap in order to temper the 

supplied heat, and a cloth shelter was stretched over the yards in front 

of the house to give the chicks shade from the sun’s rays in the warm 

weather. Fig. 167. 

The chicks were placed in a hover temperature of about 90 degrees 

F., and were confined near the hovers for the first day, or until they 

had learned to return to the source of heat. Then they were allowed 

the freedom of the pens. The third day the exits were opened, 
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allowing the chicks to run into the yards, though they were not forced 

outside the house if not inclined to go. After the second week, the 

hover temperature was gradually reduced, the fire being put out during 

the day, after the third week, if the weather was very warm. 

Cost of brooding 

The amount of coal used during the six weeks of brooding was 1,345 
pounds, costing $3.68. The cost of labor was $0.57. The average 

temperature was 87 degrees F. under the hover, 73 degrees in the 

house and 67 degrees outside. 

Fic. 167.—View of brooder-house and yards in which the chicks were reared 

TABLE 2.—CosT OF FUEL AND LABOR oF BROODING 

Amt. Cost Labor Cost Hover | Ave. Ave. 
Date fuel fuel (min.) labor | temp. | house |outdoor Remarks 

temp. | temp. 

lbs. 
Julyas—25. el s7oer) Sr.ox 33 $.082 90.6 73.3 66.0 
July 22-28.... 270.0 174, 35 .087 02.9 72..7) 67.2 ’ x 
July 29-Aug. 4.| 189.0 52 34 .085 80.4 76.0 71.0 
Aug.) 5116. . 177.0 .48 4I .102 87.9 Hibs 71.9|Fire out at warmer 

periods. Extra 
labor in rebuilding 

Aug. 12-18.... 200.0 oS5 51 .127 84.9 40.1 63.9|Fire out two days. 
Aug. 19-25.... 139.9 .38 38 .090 80.4 72.6 67.4|Fire out three days. 

Totals |) 1.345-% $3.68)3 hr. 52 min.| $.573 87.7 73.8 67.0 

The pens were cleaned at the end of the first week, and after that 

twice a week throughout the experiment. All the water-dishes were 

washed once a day and scalded or disinfected once a week. The food 

dishes were well cleaned and disinfected before being used, and were 

cleaned often enough to prevent contamination of the food. 
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III. FEEDING EXPERIMENT FOR SIX WEEKS 

This part of the experiment was run for six weeks, from July 15th to 

August 25th, with seven flocks, each flock containing at first 110 chicks. 

The rations 

The rations tested were as follows: 

Flock 55.—Cracked grain, bran. Wheat three parts (by weight), 

corn two, hulled oats one (finely cracked), kept before chicks at all 

times; bran fed in dish with cracked grain for first few days, afterward 

in separate dish; beef scrap unmixed with other foods given from first 

feeding time. Grain fed in litter as soon as chicks could find it. 

Flock 56.—Cracked grain. Wheat three, corn two, hulled oats one 
(finely cracked), kept before chicks at all times; beef scrap unmixed 

with other foods given from first feeding time. Grain in litter after 

first three days. 

Flock 57.—Cracked grain, dry mash. Wheat three, corn two, hulled 

oats one (finely cracked), kept before chicks at all times; wheat three, 

corn two, hulled oats one (finely ground), bran two, fed in dish with 

cracked grain for first few days, afterward in separate dish; cracked 

grain in litter; beef scrap unmixed with other foods given from first 

feeding time. 

Flock 58.—Dry mash. Wheat three, corn two, hulled oats one (finely 

ground), bran two, kept before chicks at all times; beef scrap unmixed 

with other foods given from first feeding time. 

Flock 59.—Wet mash, powdered milk* solution. Wheat three, corn 

two, hulled oats one (finely ground), bran two, the mixture moistened 

slightly with powdered milk solution; solution being one part milk 

powder to nine parts water for first week, afterward the proportion 

of the powder increased somewhat; moist mash fed in such quantity 

as was readily eaten, five times a day for first week, decreasing the 

number of feeds as seemed best; beef scrap unmixed with other foods 

given from first feeding time. 

Flock 60.—Wet mash, skimmed milk. Wheat three, corn two, hulled 

oats one (finely ground), bran two, this mash moistened slightly with 

sweet skimmed milk, fed in such quantity as was readily eaten, five 

times daily for the first week, decreasing feeds as seemed best; beef 

scrap unmixed with other foods given from first feeding time. 

* The powdered milk used in this experiment was a third-grade powdered milk 

which had been sent to the experiment station for trial. Unfortunately, it was 

learned after the feeding was completed that this material was no longer on the 

market. 



542 BULLETIN 282. 

Flock 61.—Variety ration. First to third day: Bread crumbs eight 

Ibs., hard-boiled eggs two lbs., moistened slightly with sweet skimmed 

milk, fed five times a day as much as was readily eaten; wheat three, 

corn two, hulled oats one (finely cracked), kept before chicks in shallow 

tray containing a small quantity of bran. 

Third to seventh day: Gradually substituted for the bread and 

eggs was a thoroughly baked johnny-cake made as follows: Corn meal 

four lbs., intertile eggs one and one-half lbs. (one dozen), sour milk two 

lbs., baking soda five level teaspoons; fed twice daily all the chicks 

would eat, grain in litter two or three times daily, wheat bran in sep- 

arate dish. 

One to three weeks: Johnny-cake and grain as above; bran eight 

lbs; beef scrap two lbs., given instead of the clear bran. 

Three to six weeks: Grain as above; one feed of johnny-cake daily. 

During the early part of the period, the johnny-cake was mixed with 

equal parts of the cracked grain; gradually the johnny-cake was dis- 

continued, and in place of the bran-and-beef scrap mixture was given 

the following dry mash: Corn meal too lbs., wheat middlings 100 lbs., 

beef scrap too lbs., wheat bran 200 lbs., fed in hoppers and always 

accessible. The purpose of this ration was to retard the development 

of the chicks for the first week, giving them all the food they wanted, 

but of such a nature that they would not be forced to rapid growth, 

and would not be obliged to take a large quantity of fiber in their 

food; then to force their growth with nourishing and quickly available 
food. 

All the food was estimated by weight. Chicks were fed first at the 

age of 36 to 48 hours. All flocks were given plenty of clean water 

and green food, together with a constant supply of grit (chick size), 

granulated bene and charcoal. All flocks except the one having the 
variety ration were given unmixed beef scrap from the first feeding 

time. The variety ration chicks were given no beef scrap except what 

was contained in the ground food, until the third week; then they 
did not eat it, apparently obtaining sufficient of this material from 

the dry mash. 

Though green food was always available, the amount is not included 

in the food values given, because a large part of this food was supplied 

by a grass run, and the amount for this reason was not easily estimated. 

Effect of rations 

For the first two weeks all flocks seemed well suited with their 

food, though during the second week the dry-mash chicks were obliged 
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to work constantly in order to obtain sufficient nourishment. This 

condition of the dry-mash chicks continued and increased throughout 

the six weeks, these chicks being too busy eating the mash to have 

any time left for the green food in their yard. The grass disappeared 

in the fourth week from all the other yards, but in this yard it lasted 
almost to the end of the six weeks. Later, when green food was supplied, 

the dry-mash flock ate much less than the other flocks. 

During the sixth week the flocks having the dry food refused to 

eat their own ration so long as they could see other chicks eating the 

wet mash, and the flocks having the wet mash seemed to be hunting for 

something they did not have. When offered a choice of food, those 
having dry grain selected the wet mash, and those which had been 

reared on the wet mash chose the cracked grain. The one exception 

to this rule was the flock having the variety ration. These chicks ate 
well of their own ration, which consisted at this time of a dry mash 

and cracked grain, and practically refused the wet mash. They were, 

however, constantly trying to escape from their pen and yard. 

Quality of foods 

The nutritive quality of the foods given during the experiment is 

shown in some degree by the table of analyses which is given below. 

This table also gives the prices paid per 100 lbs. for the foods used. 

TABLE 3.—ANALYSES (ToTaL NUTRIENTS) AND PRICES PER 100 Pounps or Foops 

USED IN THE EXPERIMENT 

Dry Ash Protein Fiber N-tree Ether | Price 
matter extr. 

Or CAINE) oho ic eceeies 80 2 88.7 1.4 10.5 1.7 70.1 5.0 $1.60 
Wheat (winter) ........ 88.5 1.8 11.8 1.8 72.0 2.0 2.50 
LUG fat) i 91.7 4.6 15.6 2.3 61.7 7.4 2.40 
Wheat middlings....... 90.0 3.8 17.4 5.2 58.0 5.6 I.50 
PRE DIRSl2 oc o's: n 0.2 3 88.0 5.4 16.1 8.0 54.5 4.5 1.50 
Meat scrap......,.... 88.3 4:1 66.2 arta 3.0 13.7 2.90 
Est iste aie si wie! nm, @1 x 34-5 9 II.9 aa care 9-3 8.00 
Powdered milk......... 95-3 8.0 32.6 53.8 -9 3.00 
Skimmed milk......... 10.0 7 om 4.8 3 .20 
Bone (granulated)...... 93-6 60.9 25.7 5.4 Te 2.20 
STOMA csr slay bic so 0y nd > 64.7 Pp: 9.2 53.2 I.3 3.00 
Buckwheat............ 87.4 2.0 1¢.0 8.7 64.5 2.2 1.50 

l 

References for analyses: 

Feeding of Animals, Jordan. 

Feeds and Feeding, Henry. 

U. S. Bureau of Chemistry Bulletin No. 108. 

U.S. Farmers’ Bulletin No. r12. 

U. S. Farmers’ Bulletin No. 128 

Prof. George W. Cavanaugh of Cornell University. 
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All foods were the best that could be obtained, clean and sweet and 

free from mustiness. 
In the feeding of chicks, the first consideration is that they shall 

be made to live and to grow strong and healthy and of good size for 

their variety; second, that this growth shall be made at as rapid a rate 

as will be consistent with the other requirements; and third, that the 

growth shall be at as iow cost as possible. 

Mortality 

In this experiment the mortality resulting from the various methods 

of feeding was as follows: 

TABLE 4.—MortTALITY FOR EACH WEEK OF FEEDING, AND FOR SIX WEEKS 

55 56 57 58 59 60 61 All 
Gr Cr Wet Wet flocks 

grain Cr. grain, Dry mash, mash, | Variety No. 
and grain dry mash | powder-| skim- ration died 
bran mash ed milk |med milk 

No died 1st week..... 2 I 2 ° 2 ° ° 7 
“2 Be ee mere cans ° ° ° ° ° ° ° ° 
cs BUGee ge cites ° I ° I I 3 ° 6 
Ks Ai ie Pay enerapene 4 6 I 3 ° ° ° 14 
EM Re thing. pe enya II 15 6 It I 2 ° 46 

Gt bits gee tyaons 3 2 4 I ° 3 ° 13 

Total mortality... 20 25 13 16 4 8 ° 86 

* Nearly all these chicks were killed because of their weak and diseased condition. 

The very small mortality for the first few days was less than might 

have been expected among so large numbers of chicks (770) and in the 

A CoMPARISON OF MorTALITY PER FLtock DuRING THE First Six WEEKS 

Fer, cenF? 

(i Gal Gs Gon 2) SY, 

Cr gran — Si aE 

Cr Gl? 
Dimes Ms 

Dry mash- 5 LE 

Yer 7ash} 
Pow a tHlh a6 

Wet mask 
YL, 60 “a 

bane 
ae / oo 

All Hocks-U 7 

Fic. 168.—Note the comparatively high mortality in the flock having the cracked 
grain and beef scrap, and the absence of mortality in the flock having the variety 
vation. (Based on Table 4) 
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Flock 55.—Cracked 

grain, bran 

Frock 56.—Cracked 

grain 

FLrock 57.—Cracked 

grain, dry mash 

Frock 58.—Dry 
mash 

Frock 59.—Wet 

mash, powdered 

milk 

Frock 60.— Wet 

mash, skimmed 

milk 

Frock 61.—Variety 

ration 
b 

i > 

| 

| 
| 
i 
| 

Fic. 169.—The chicks at two weeks old. The flocks are still nearly equal in numbers 

and appearance; the chicks in flock 60 are largest and those in flock 61 smallest 

18 
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FLock 55.—Cracked 

grain, bran 

FLrock 56.—Cracked 

grain 

Frock 57.—Cracked 
grain, dry mash 

Frock 58.—Dry 

mash 

Frock 59.—Wet 

mash, powdered 

milk 

Frock 60.— Wet 

mash, skimmed 

milk 

FLrock 61.—Variety 
ration 

Fic. 170.—The chicks at four weeks old. Flocks 55, 56, 57 and 58 show some chicks 

much smaller than the others and which have drooping wings. Flocks 59 to 61 are 
more uniform. Chicks in flock 60 were largest and in flock 56 were smallest 
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Frock 55.—Cracked 

grain, bran 

FLock 56.—Cracked 

grain 

Frock 57.—Cracked 

grain, dry mash 

Frock 58.—Dry 

mash 

FrocK 59.— Wet 
mash, powdered 

milk 

FLrocK 60.— Wet 

mash, skimmed 

milk 

FLtock 61.—Variety 

ration 

Pic. 171.—The chicks at six weeks old. Flocks 55 to 58 are reduced in numbers and 

show some chicks smaller than the others. Flocks 59 to 61 are more uniform in size 
and the chicks are larger. Small mortality in these flocks, 61 having still its full 
number of chicks 
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month of July. From the first to the third weeks (Fig. 169), the 

chicks of all flocks seemed to grow well and all appeared in good 

condition except those in flock 58 (dry mash). These chicks showed 
some roughness of plumage and acted restless and dissatisfied. During 

the third week the chicks in flocks 55 (cracked grain, bran), 56 (cracked 

grain), and 57 (cracked grain, dry mash), became roughened in plumage 

and appeared much weaker than those having the wet-mash and variety 

rations. All mortality in flock 60 (skimmed milk mash) during the 

third week was due to accident. During the fourth and fifth weeks 

(Fig. 170), the roughness of plumage and general weakness of the 

chicks in flocks 55, 56, 57 and 58, the flocks having the various dry- 

grain rations, were more pronounced, and the mortality was greatly 

increased. 

This high mortality was due, apparently, to a disease, the symptoms 

of which were similar to those seen in the chicks previously kept in 

this house. Indications are that this disease is directly traceable to 

the soiled exits which were not disinfected and were unnoticed until 

the chicks had run over them for several hours. In any case, one flock 

was exposed to infection as much as another, and flocks 59 (powdered 

milk mash) and 61 (variety ration) showed no signs of disease, while 

flock 60 (skimmed milk mash), which was kept in the pen between 

these two flocks, had a few cases. During the fifth week, all chicks 

showing symptoms of disease were removed from the flocks and all the 

surroundings well disinfected. No further trouble was experienced 

from this cause. 

During the sixth week the mortality in flocks 55 to 58 was much less 

than during the weeks preceding, and the remaining chicks were some- 

what better in appearance. (Fig.171). In flock 60 (skimmed milk mash) 

the chicks were less vigorous and lively than before and three died 

during the week, this time not from accident. 

The total mortality (Fig. 168) for the six weeks was greatest in flock 

56 (cracked grain), closely followed by that in flock 55 (cracked grain, 

bran). Flock 58 (dry mash) contained the poorest chicks, though in 

mortality this flock stood third on the list. Flock 57 (cracked grain, 

dry mash) had also a high mortality, but the chicks were somewhat 

better in appearance than those of flocks 55, 56 and 58. At the end 

of six weeks, the chicks in flock 59 (powdered milk mash) and flock 
60 (skimmed milk mash) were the largest in the experiment, plump and 

solid, and the combs of the males were rapidly developing. Flock 61 

(variety ration) had no mortality during the six weeks, and the chicks, 
thougk not fat, had frames of good size, good appetites and a large 
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supply of energy—just the sort of chicks one would want to turn on 

free range to be kept for laying and breeding purposes. 

Mortality: 

BrreAteSte so 3'.s shee cee es Flock 56—Cracked grain ration—22.7% 

PARES soo as Ba ee oe Flock 61—Variety ration 00.0% 

Weight of flocks 

The weight of the flocks at the beginning of the experiment and 

at the end of each week of feeding are shown in Table 5; also the 
numbers of chicks remaining at these periods. 

Flocks 59 (powdered milk mash) and 60 (skimmed milk mash) grew 

fastest from the start, making nearly twice as great gain in weight during 

A CoMPARISON OF TOTAL GAIN IN WEIGHT PER FLockK For S1x WEEKS oF FEEDING 

r Fouids 

cn grain. ' 
bran j zi &4.3/ 

CO graitt-—5 £54 

C Gin 

Dg mash f ve 4637 

dry mash-% ki4 

Wer 17054 
Lond me 4865 
Wer [7105/? ) 6, rs 
ia Ne ae 
lovely Mia. 4678 

Ave-B57 1bs 

Fic. 172.—In total gs in wetght during the first six weeks, the wet-mash and the 
variety ration flocks were far ahead of the dry-grain ration flocks, and contained 
larger numbers of chickens. (Based on Table 5) 

the first week as flock 61 (variety ration). It will be remembered 

that this last ration was designed to give slow growth for the first 

week or two. During the second and third weeks, the flocks having 

the wet mash were still ahead in gain and in weight, but flock 61 (variety 

ration) became heavier than any of the flocks having dry-grain rations 

(55 to 58). Until the third week, this flock had been lightest of all, but 

during the fourth week it made the greatest gain of all, and during 
the fifth week it made the greatest weekly gain shown in the six weeks 

of feeding. In total gain for six weeks, and in total weight of flock, 
flock 59 (powdered milk mash) was first and flock 61 (variety ration) 

second. For the first three weeks, flock 60 (skimmed milk mash) was 
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the heaviest in the experiment, but from that time flock 59( powdered 

milk mash) was of greatest weight. 

The very smallincrease in total weight in flocks 55, 56, 57 and 58 during 

the fourth and fifth weeks was due in some degree to the high mortality. 

Weight of flock at 6 weeks: 

Greatest—Flock 57—-Wet mash, powdered milk ration—s57.49 Ibs. 
Least—Flock 56—Cracked grain ration 31.92 lbs. 

Average weight of chicks 

Flocks 55 (cracked grain, bran) and 59 (powdered milk mash) were 

slightly heaviest in average weight of chicks at the beginning of the ex- 

periment. During the first week the chicks in flock 60 (skimmed milk 

mash) became heaviest and remained so till the fourth week. Then flock 

A ComPARISON OF AVERAGE GAIN IN WEIGHT oF CHICKS TO THE END OF 
THE First Six WEEKS 

Fuurds 

oe Hack 
Bran . 55 ORME 

Cr grain — 56 Okie 

a oF O2SF 
OLY 17705) ; 

bry (sh—-F6 OR53 

Wes (1as/1 ; 
aed Fh 59 OLE 

Wef 7405/7)_60 ) - 
SM nih } ine 

vorre 
hot ; 6/ OF65 

Ave: 0543 168 

Fic. 173.—In average gain in weight per chick, the wet mash and the variety rations 
gave better results for the first six weeks than the dry-grain rations. (Basedon 
Table 5) : 

59 took the lead and kept it to the end of the six weeks. It will be seen 
from Table 5 that the average weight per chick in flocks 55, 56, 57 and 

58 was largely increased during the sixth week. This was due to the 

culling out of a number of the smaller chicks rather than to a larger 

increase in weight of the remaining chicks. The average weight of 

chicks was much less in the flocks having the dry-grain rations (55 to 58) 
than in those having the wet-mash (59, 60) and the variety rations (61). 
For a comparison of the gain in weight, see Figs. 172 and 173. 

Average weight of chicks: (Table s.) 
Greatest—Flock 59—Wet mash, powdered milk ration—o.542 lbs. 
Least—Flock 57—Cracked grain, dry-mash ration—o.343 lbs. 
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SEVEN METHODS OF FEEDING YOUNG CHICKENS. on cn > ae 

Total food consumption 

The weight of total food consumed would not show a true comparison 

in this respect of the methods of feeding because the flock having the 

skimmed milk would be charged with so great a proportion of water 

contained in the milk. The other flocks had this moisture in the drinking 

water, but it is not regarded as part of their food. In order that the 

accounts of the flocks might be comparable, the estimates have been 

made on the basis of dry matter* in the food consumed. 

Dry matter in food consumed per pound weight of chicks 

TABLE 6.—Dry MATTER IN Foop ConsuMEDt PER Pounp WEIGHT oF CHICKS 
FOR EAcH WEEK AND FOR S1x WEEKS 

55 56 57 58 59 60 61 
Cr. Cr Wet Wet All 

grain Cr grain, Dry mash, mash, | Variety | flocks 
and grain dry mash | powder-| skim- ration 
bran mash ed milk | med milk 

tSummary forsix weeks.| 3.33 3.39 4.30 4.50 2.91 3.04 2.76 3.364 
St i ere eared I ee ee 

+ Excluding green food, grit and charcoal. 
t See footnote on page 434. 

Amount Dry MatTtTEeR IN Foop ConsuMED PER ONE Pounp WeicuHT DurineG Six 
WEEKS oF FEEDING 

founds 

CY Gti Loss 
Law | 4. ASS 

Cyan Jo 539 

Cc Yai 1. 
wy mesth cil 

Ly mesh- Fi 40 

WE (05 
FOoWd athe a 

Wef nash \. - 
Shum ens el 
gga 4 6/ be 

sie Ave +325 Ibs. 

Fic. 174.—The flocks having the wet-mash and the variety rations ate less dry matter 
per pound weight during the first six weeks than the flocks having the dry-grain 
rations. (Based on Table 6) 

The dry matter in food consumed per pound gain in weight for six 

weeks was as follows: 

Flock 55 56 57 58 59 60 61 All flocks 

Dry matter (Ibs.)... 4-53 4-73 5.82 6.12 3.44 3.64 3.27 4.212 

* Dry matter is that part of the food which remains after the moisture has 

been dried away. The food is exposed for five hours to the temperature of boiling 
water, 212 degrees Fahr. 
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Flock 61 (variety ration) ate less per pound weight than any other 

flock in the experiment (Fig. 174). Flocks having the wet mash ate less 

per pound weight than those having dry mash, and cracked grain and 

dry mash. The flocks having the cracked grain, and the cracked grain 

and bran, ate less than the flocks having the dry mash, and the cracked 

grain and dry mash. In other words, the variety ration reared chicks 

to six weeks on least food consumption per pound weight; wet-mash 

rations were next, cracked-grain rations third, while the flock having 

only the dry mash required most food of all. 

Dry matter consumed per pound weight: 

Greatest—Flock 58—Dry mash ration—4.50 lbs. 
Least—Flock 61—Variety ration—2.76 lbs. 

Cost per pound live weight of chicks 

TasBLeE 7.—Cost oF Foop AND LABOR PER Pounp LivE WEIGHT FoR Eaco WEEK 
AND FOR Six WEEKS 

55 56 57 58 59 60 61 
Cr. Cr. Wet Wet : All 

grain Cr grain, Dry mash, mash, Variety |"flocks 
and grain dry mash | powder-| skim- ration 
bran mash ed milk | med milk 

*Summary forsix weeks.| $0.117 | $0.125 | $0.142 | $0.144 | $0.097 $o.103 | $0.099 |$o.114 

The cost of food and labor per pound gain in weight for six weeks 
is given below: 

58 

$0.196 

57 

$0.193 $o0.115 $0.123 $o.117 $0.144 

61 All flocks 

$0.160 

——_— 

$0.173 

For the six weeks of feeding, the wet-mash rations supplied the 
chicks at a cost of 21 per cent. less per pound weight than did the 

cracked-grain rations, and at 43 per cent less cost than the rations 

consisting altogether or in part of dry mash. When speaking of the 
rations having part dry mash, no reference is intended to the variety 

ration, although this ration does contain a proportion of dry ground 

food. The powdered milk mash cost two per cent less per pound 

weight of chicks than the variety ration, and six per cent less than 

the skimmed milk mash. The great cost of the variety ration came 

* In compiling the tables of ‘‘per pound weight,” the figures for each week were found by dividing 
the total amount of dry matter, or cost of food and labor, as the case might be, for the week, by the 
total weight of the chicks remaining at the end of the week. The summary for six weeks was found 
by dividing the total amount of dry matter in food, or cost of food and labor for the six weeks, by 
the weight of chicks remaining at the end of the six weeks period. For this reason the summary 
for six weeks does not check with the totals of the weekly periods. 

In the tables showing the ‘‘per pound gain,” the figures were found by dividing the amount of dry 
matter in the food, or the cost of food and labor, by the total pounds excess in weight at the end of 
each week over the weight of the preceding week, instead of by the total weight. _ The gain in weight 
for six weeks was found by subtracting the weight of the flocks at the beginning of the first week 
from their weight at the end of the sixth week. This method of calculation was used with both the 
feeding and the fattening experiments. 
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during the first three weeks. This was due to the more expensive 

character of the food and to the greater amount of labor necessary 

in its preparation. (For comparison of flocks as to total cost of food, 

see Figs. 175 and 176.) 

Tora Cost PER FLock For Foop ConsuMED DuriInG Six WEEKS oF FEEDING 

y Lobos 

Gg 264 
Cr yan 5 24 

bo a 348 
bry mash- J 49 

Wer nash 5 403 
Low a tlk 

Wer ash 60 
Shit rrlk 

460 

Kes! b él AR 

Ave 343 

Fic. 175.—The wet-mash and the variety ration flocks cost more per flock for food 
during the six weeks of feeding than the flocks having the dry-grain rations. The 
former flocks contained larger numbers of chicks. (Based on Table 11) 

Cost of labor 

For the first three weeks, as there was little mortality among the chicks, 

the cost of labor (care and feeding) per 10o chicks was practically 

alike in the flocks having the dry feeding, and amounted to $0.68. 

The wet mash cost $0.86 and the variety ration $0.88 per 100 chicks. 

For six weeks, the dry-grain rations cost $1.32 to $1.50, the wet-mash 

rations $1.55 and $1.61, and the variety ration $1.46, for labor per 
too chicks. Labor in this case was reckoned at 20 cents per hour. 

TABLE 8.—Cost or LABOR IN CARE AND FEEDING PER 100 CHICKS 

55 a ea ee 56 57 58 50 60 61 
> | Cr. Wet Wet All 

and grain dry mash | powder- | skimm- | ration 
_ bran mash ed milk | ed milk 

| i. - iia ae 

| 

Cr. ; ' 
grain Cr. grain, Dry mash, mash, | Variety flocks 

First three weeks. | $0.68 $o .68 $o.68 $0.68 $0.86 $0.86 eg 88) $0.76 
For six weeks... . i542 =. Ke! r.42 1.36 t.55 1.61 r.46) Tose 
OS WES a ee | 

Par aiBor p67 100 Chicks | of labor per 100 chicks for first six weeks: 

Greatest—Flock 60—Wet mash, skimmed milk—$1.6r. 

Flock 57—Cracked grain, dry mash—$r1.32. 
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Cost of food and labor per pound weight for first six weeks: 

Greatest—Flock 58—Dry mash—$o.144. 

Least—Flock 59—-Wet mash, powdered milk—$o.097. 

Totat Cost Foop anp Lasor PER ONE Pounp Live WEIGHT FOR 
Six Weeks or FEEDING 

Cons 
eee S1ock ". 

Lon } — 5, MT 

Cr fall] — 36 LR 

Ct an 
oe, pie J 4K 

Ly (Msht— S44 

Wer nash 
POW 8 [7h Id 97 

Wer 17ash 
Shin rile f 60 103 

harley 
ef 6/ 99 

Ave-lo2? 

Fic. 176.—The wet-mash and the variety rations cost less per pound gain in weight 
than did the dry-grain rations. (Based on Table 7) 

Total nutrients per 100 pounds live weight of chicks 

TaBLe 9.—A FrepiInc TABLE oF ToTaL NuTRIENTS CONSUMED PER 100 PouNDS 
Live WeicuHT or CHIcKs, SHOWING THE AVERAGE CONSUMPTION FOR ONE 
Day Durinc Eacu Week or Freepinc. AVERAGE oF ALL FLocKS 

1st and 3rd 4th 5th 6th 
week week wee week week week 

Dry imatteric.:s oth ples ose Raat eee ae 

Protein'scSi otic seccckeiswe Me pele ale ne elente 3 
lipo ee eae ° 
N-fnee extracts ece 2: cehun ace ee ees 9. 
I thervextract.|...%. senso cise Anan tween ° CAUNSD HE’ 

The amount of dry matter per 100 pounds live weight was greatest 

the first week and least the sixth, gradually decreasing as the chicks 

grew larger. 

The amount of food consumed per individual chick increased from 

week to week. 

TABLE 10.—Dry MATTER PER CHICK FoR EacH WEEK Durinc Six WEEKS 0 
Freepinc. ALL Frocks : 

1st and 3rd 4th sth 6th 
week week week week week week 

lbs, lbs, lbs. lbs. lbs. lbs. 
Dry MRtter ss hin xcewes as. a Re Gs ae EE 0.127 °o.176 O.214 0.207 0.287 ©.204 

—ooEeEeo—eEe=—=—eEeEeEeE=Ee=EeEe=E=EEeEeE=—=—=—=—E——EeEeEeEeEeEeEeEeEeEeE———————— — — 
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Summary for each flock for first six weeks of feeding 

Flock 59 (wet mash, powdered milk) was reared to six weeks 

at greatest cost for food and labor per flock, though at least cost per 

pound gain, $o.115, and per pound weight, $0.097. The cost for this 

flock was $5.629. In total cost per flock, flock 61 (variety ration) was 

slightly less than flock 59 (powdered milk), and in cost per pound gain 

and cost per pound weight was slightly greater; flock 61 (variety ration) 

cost less to rear per 100 chicks. The variety ration flock still con- 

tained 110 chicks, and the powdered milk ration flock 106 (though 

one chick, which had been hurt, was later returned to this flock). The 

powdered milk ration chicks were the largest in the experiment. 

For all flocks the total cost for food and labor at six weeks was $33.95; 

the number of chicks remaining 684, and the total weight of flocks 

296.07 lbs. The average cost per pound gain was $o0.144, per pound 

weight $0.114, per 100 chicks $4.96, and the average weight per chick 

was 0.432 lbs. 

Below is given a statement of cost of rearing chicks per flock, including 

the mortality. 

TABLE 11.—SuMmMMaARY PER FLocK FoR SIX WEEKS oF FEEDING 

5 57 9 60 
fond 56 (Se 58 Wet Wet 61 All 

grain Cr! grain, Dry mash, mash, | Variety || flocks* 
and grain dry mash | powder- skim- ration 
bran mash ed milk |med milk 

Number of chicks put 
into experiment..... 110 IIo IIo 110 110 IIo 110 77° 

Number of chicks left 
at end of 6 weeks... 90 85 97 94 106 102 110 684 

Total weight of flocks 
at 6 weeks, lbs.. 33-36 31.92 33-35 32.44 57.49 52.14 55.37 296.07 

Average wt. of chicks at 
6 weeks, lbs........ 0.370 0.375 0.343 0.345 °.542 ©.511 0.503 ©.432 

Total amount of es 
consumed, pea 129.73} 125.88) 166.13] 167.56] 1093.91] 232.93] 196.57|| 1212.72 

Total cost food. . -| $2.646| $2.744| $3.481) $3.302| $4.033) $3.800| $3.0928]| $24.024 
Total cost labor. . 1.281 1.281) 1.281 1.281 1.506 1.596 1.611 9.927 
Total cost food and 
IA GOR Se secesete ins + «0 3-927 4.025 4.762 4.673 5.620 5.396 5.539 3.95 

Cost per pound gain.. o.160 0.173 0.1903 °.196 o.115 0.1243 O.1ty 0.144 
Cost per pound weight. O.117 ©.125 0.142 o.144 0.097 0.103 ©.0909 o.114 

Cost food per too | 
‘eke ba SC aE eee 2.940] 3.228] 3.589| 3.608) 3.805] 3.725) 3.571 3-51 

pees labor per too 
hel he ol ROE 1.423 1.507 1.320 1.362 1.505 1.565 1.464 1.451 

Cost ‘food and etal Ber 
100 chicks.... 4.363 4.735 908 4-970 5.310 5.290 5.035 4.962 

*Averages calculated from totals in original data, and as indicated on page 434. 

Summary of findings for all flocks, in the first six weeks of feeding 

(1) Wet-mash rations were better relished than dry mash or cracked 

grain. 

(2) A fine dry mash was difficult to eat in sufficient quantity. 

(3) Chicks seem to require both cracked and ground food. 



658 BULLETIN 282. 

(4) Chicks seem to need a variety of food. 

(s) Chicks reared on wet mash were largest and plumpest. 

(6) Chicks reared on the variety ration were most active. 

(7) The variety ration flock had no mortality to six weeks of age. 

(8) Wet-mash flocks had less mortality than any other flock except 

that having the variety ration. 

(9) Chicks reared on variety ration made slowest growth the first 

two weeks. 

(10) Chicks reared on skimmed milk mash made most rapid growth 

for the first three weeks. 

(11) Chicks reared on powdered milk mash made greatest growth 

in six weeks. | 

(12) Chicks having the variety ration made during the fifth week, 

the greatest weekly gain of the experiment. 

(13) Chicks having the wet-mash and the variety rations made better 

growth than those having the dry mash or the cracked grain. 
(14) Chicks having cracked grain made slightly better average gain 

than those having cracked grain with dry ground food. 

(15) Chicks having dry mash (57-58) made least gain in weight per 

chick at greatest cost per pound. 

(16) The wet-mash and the variety ration flocks ate less per pound 

weight and at less cost per pound weight than the flocks having the 

dry-grain rations. 

(17) The flock having skimmed milk mash cost less per pound 

weight and per pound gain than those having the powdered milk mash 

for the first three weeks. 

(18) The flock having powdered milk mash ate least per pound weight 

and at least cost per pound for six weeks. 

(19) The variety ration cost most for labor per 100 chicks for the 
first three weeks, but cost less than the wet mash for six weeks. 

(20) Dry feeding cost less for labor per 100 chicks than the wet mash. 

(21) Thorough disinfection of surroundings and utensils before using 

is necessary. 

(22) The culling out of sickly chicks, together with thorough disin- 

fection, aids in preventing the spread of disease. 

(23) Considering the number of chicks reared, the vigor of the chicks, 

and the continued palatability of the ration, the variety ration gave 

best results for the first six weeks. 

(24) In total weight of flock, average weight of chicks, rapid growth 
and development, cost per pound gain and per pound weight, the wet- 
mash powdered milk ration gave best results. 
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In feeding the wet-mash rations and the variety ration, great care 

must be taken that the chicks are not overfed, and that they do not 

get spoiled or moldy food. After the first three weeks, there is less 

danger of overfeeding on the variety ration. 

IV. FATTENING EXPERIMENT FOR SUBSEQUENT SIX WEEKS* 

At the end of six weeks the account of each flock was closed and 

each was put on the fattening ration. In order that there should be 

no ill effect from a sudden change of ration, the chicks were at first 

given their accustomed food with a small proportion of the fattening 

food, the latter being gradually increased until at the end of the first 

week, when the chicks were seven weeks old, they were having only 

the fattening ration. 

The ration 

The fattening ration was as follows: 

Ground food— 

Ground hulled. oats.? x. 25 «aaeascewe 1 part (by weight) 

Rete WiCal 2") Sh nos Het ee he as 

Ground buckwheéat.05.'<.<,..4o-6mees | eae 

Cracked grain mixture— 

Geeked hulled oats <. 32 Pecan eae ae 

WC RER COM. -.... occas iv eeen anon ges 

Crarked wheat: .. i... < is... » Sama sates Cas 

The chicks were given one feeding per day of the cracked grain scat- 

tered in the litter, and two feedings per day of the ground food mixed 

with sour skimmed milk until crumbly but not wet. Grit and beef 

scrap were fed in hoppers. 

Effect of ration 

Flocks 55 (cracked grain, bran) and 56 (cracked grain) readily accepted 

the new ration. Flock 57 (cracked grain, dry mash) became accus- 

tomed to it after the second week, and 58 (dry mash) ate readily after 

the third week of fattening. Flocks 59 (powdered milk mash), 60 

(skimmed milk mash), and 61 (variety ration) never liked the ground 

feed of the fattening ration. The chicks which had previously been 
given no wet mash were eager for the moist food, and those which had 

been accustomed to the wet mash were eager for the cracked grain. 

* This part of the experiment was in charge of A. T. Moir, Assistant in Poultry 

Husbandry. 



560 BULLETIN 282. 

Mortality 

The mortality attendant on the change of ration was not large and 
came mostly during the first week of fattening. After that the mor- 
tality was due mostly to accident. 

TABLE 12.—MorTALITY FOR Eaco WEEK, AND FOR S1x WEEKS OF FATTENING 

55 56 57 58 59 60 61 
Cr. Cr. Wet Wet All 

grain Cr. grain, Dry mash: mash, | Variety flocks 
and grain dry mash | powder- | skim- ration 
bran mash ed milk |med mi 

No. died rst week.... ° I 3 I 2 3 2 12 
is and iehous cies I ° I ° ° ° I 3 
Sema dicsie ss. ° ° ° 2 ° ° ° 2 
g athe ces I ° ° I ° I ° 3 
be thee. aes ° ° ° I ° ° ° I 
TemmOtbe ost hott ° I ° 2 ° ° ° Q 
Sa eee eee eee eee Fo EF 

Total mortality for 
six weeks fatten- 
ING ove arate ecshore.te 2 2 4 7 3 24 

A CoMPARISON oF MorRTALITY PER FLOCK FoR SIX WEEKS oF FATTENING 

FL Cat 

OP gra (es 
Abe aw. hie 

Cr grain — FO Z3 

Cr gran 
Dre ashi 47 al 

bry mosh - 58 Te 

he; mash y 
Fowa nlp 59 48 

GMULEAS ; 
‘Kime mills OF I 

Me, rans Aca 
AU taths-3.5 

Fic. 177.—The mortality was low in all flocks during the six weeks of fattening, but 
highest in the dry-mash flock. (Based on Table 12) 

The dry-mash flock (58) showed highest mortality, which was due 
largely to natural causes and not to accident. (Fig. 177.) In appear- 

ance this flock was the poorest in the experiment. One chick which 
had previously been removed from 59 (powdered milk mash) because 

of accident, and had been counted in the mortality, was returned to 

the flock at the beginning of the fattening period. The total mortality 
during the six weeks of fattening was 24 chicks, or 3.5 per cent. 
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The flocks which had the dry- 
grain rations (55 to 58) gave less 
pounds weight to be marketed 
than those which had the wet 

664 750.18 

Ke 1.129 

661 

_ 760.26 

1.150 

mash (59, 60) or the variety 
ration (61). The average num- 
ber of chicks per flock was less 

1.130 
“4.5 

107 
120,71 

cane 107 
121.80 

in the former group. Table 13 
includes the numbers, weight, 
and average of all chicks not 
counted in the mortality. 

08 ignecty] 08 

110.40 Ter rena 

————— 

ued 

The chicks in flock 56 
(cracked grain) and flock 59 
(powdered milk mash) had the 
same average weight at the end 
of six weeks fattening, and 
flock 57 (cracked grain, dry 
mash) was third. ; 

From all the flocks there were 

I. 200 1.204 

powdered 

milk 
105 

126.00 

105 
126.45 

89 
04.44 

87 
96.95 

tye ep yt 

AVERAGE WEIGHT oF CHICKS AT THE BEGINNING OF 

Enp or EacH WEEK—Contin 

FATTENING AND AT THE 

TaBLE 13.—NUMBER oF CHICKENS, TOTAL WEIGHTS OF FLOCKs, 

marketed on or before the end 
of six weeks of fattening 
(chicks twelve weeks old) 661 
chicks, weighing 760.26 Ibs. 
The average weight per chick 
was 1.15 lbs. 
Number of chicks at the end 

of twelve weeks: 

Greatest—Flock 61—Va- 
riety ration—107. 

Least—Flock 56—Cracked 
grain ration—83. 

Weight of flock at the end of 
twelve weeks: 

Greatest—Flock 59—Wet 
mash, powdered milk ra- 
tion—126.45 Ibs. 

Least—Flock 55—Cracked 
grain, bran ration—o6.26 
Ibs. 

Average weight of chicks: 
Flock 56—Cracked 

grain ration 
Greatest { Flock 59— Wet 

mash, powdered 
milk ration. 

Least—Flock 55—Cracked 
grain and bran ration— 
1.093 lbs. 

veg tele) 

105.65 107.23 

84 
I.170 

83 
09.07 

1.204 
98.20 

{See Table 21, footnote. 

88 
94.60 

1.075 
88 

96.26 
1.093 

93 

To end of sth week To end of 6th week 

Nite ber. Of CHICKS S crerasey croyeier eis) wfeiviviws slviere 41 

1.204 Ibs. 

Weight of chicks, Ibs........-..2+8- AVETAZE WINE, LOS cies +6 cele e'einte wv clece/eiste sisleie aiernis (s/e 0'e15' Weight of chicks, Jbs.........0065 Average weight, Jbs.......... Nites DE TOLL CHLIGICS syecersier orenersrsiattoverererreVetlotel ets lore! elalfefelstel'u%s le'sVarers 
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Gatn in weight 

The number of chicks actually in the flocks at the end of each week 

and the gain in weight made by them during these periods are given 

in Table 14. As the marketing began at the end of the fourth week of 

fattening, the numbers will not in every case be the same as in Table 13. 

The highest gain in weight per flock during the fattening period 

was made by flock 57 (cracked grain, dry mash), with 59 (powdered 

milk mash) second and 56 (cracked grain) a very close third. Flock 

56 (cracked grain) made the highest gain per chick, 0.819; the next 

highest gain was made by the chicks in flock 57 (cracked grain, 

dry mash). The flocks which had previously been given the dry-grain 

CoMPARISON OF ToTAL GAIN IN WEIGHT PER FLocK FoR S1x WEEKS 
oF FaTTENING 

founds 

CO yan ae Ha 

te Nee 62.90 

O gon — 56 6805 

Or gran 
bry mast J 73.56 

bry mash- 5 644/ Tt 

Wer sriash 7 * 
Low of milk 159 6896 

Mer (ash 

Skuta talk } 60 BI 

harely te 6/ 652 
falion 

Ave. - 66.29 /05 

Fic. 178.—The flocks which were reared on the dry-grain rations averaged slightly 
better gain in weight per flock during the fattening period than those reared on 
the wet-mash and the variety rations. The former flocks were now eating a large 
proportion of their food in wet mash. (Based on Table 14) 

rations made in every case a better gain per chick on the fattening 

ration than did the flocks which had been reared on the wet-mash 

and the variety rations. Among the flocks having the dry feeding 
(55 to 58), the flock having the cracked grain and bran (55) was consider- 
ably less in weight of chicks than the ones having cracked grain (56) 

and cracked grain and dry mash (57). Figs. 178, 179. 

Gain per flock for six weeks of fattening: 

Greatest—Flock 57—Cracked grain, dry mash—73.88 lbs. 
Least—Flock 60—Wet mash, skimmed milk—s9.37 lbs. 

Average gain in weight per chick: 

Greatest—Flock 56—Cracked grain—o.819 lbs. 

Least—Flock 60—Wet mash, skimmed milk—o.6os lbs. 

* 68.96 should be 68.42. + 64.41 should be 64.51. 
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Efficiency of cracked and ground grains 

During the first six weeks of feeding, the flocks having the wet- 

mash and the variety rations gave far better growth than those 
having the dry feeding. In the case of the dry-mash ration, part of 

the trouble apparently arose from the extreme fineness of the ground 

food, the chicks having great difficulty in obtaining sufficient 

nourishment. Leaving this flock out of the question for this reason, 
it may be said that the flocks having a large proportion of ground 

grain in the ration gave much better gain in weight than those having 

a large proportion of cracked grain, but were now eating a large pro- 

portion of wet mash. 

AVERAGE GAIN IN WEIGHT oF CHICKS DuRING THE SIx WEEKS OF FATTENING 

Pounds 

C Flock 
f Yar Pa 

Bn. 37 OW4 

Cr grain — 56 
05/9 

Cr grain Y_ 
Ly ar J 

O7G4 

Dry mosh-35 0740 

Wer ash eye 
/owd wk 3: 

0655 * 

bel mash A 
Skim milk Lag Ob05 

horiel, 
2: 

pie }-o/ DEF 
+L 

AWVE-ULS0K 103. 

Fic. 179.—The flocks reared on the dry-grain rations gave decidedly better average 
gain per chick during the six weeks of jattening than those reared on the wet-mash 
and the variety rations. The latter flocks were now eating a large part of their 
food in the form of cracked grain. (Based on Table 14) 

During the fattening period, conditions of food consumption were 
reversed. The chicks which had been reared on the wet-mash and the 

variety ration did not relish the ground grain mixture of the fattening 

ration, so they ate a large proportion of the cracked grain. This time 

they gave less gain in weight per chick than did the chicks which had 

been reared on the cracked grain, but were now eating a large propor- 

tion of wet mash. 
The chicks which had eaten the cracked grain during the first 

six weeks were well satisfied with the moist mash of the fattening 

ration and ate a large percentage of their food in this form. Apparently 

in consequence, the gain per chick of these flocks during the fattening 

*0.656 should be 0.651. 
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period was decidedly greater than those flocks which at this time were 

eating a larger proportion of cracked grain. 

Dry matter in food consumed 

In order that the food consumption for the fattening period might 
be compared with that of the first six weeks, it has been figured on 
a dry matter basis. 

TaBLe 15.—Dry MatTTerR In Foop CoNSUMED PER PounpD WEIGHT oF CHICKS 
FOR EacH WEEK OF FATTENING 

55 56 57 58 59 60 6r 2a 
Cr. Cr. Wet Wet All 

grain Cr, grain, Dry mash, mash, | Variety || flocks 
and grain dry mash | powder-| skim- ration 
bran mash ed milk |med milk 

lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. 
Rirstiy- week: »)2)0cctiveiess ©.70 °.69 9.167 0.68 0.70 0.65 °.67 o.688 
Second « “ 0.72 0.67 0.69 °.80 o.61 0.65 °.61 0.679 
Third 4 0.62 0.64 0.65 °.63 ©.54 0.57 0.55 ©.5092 
Fourth “ 0.58 0.54 0.56 0.64 ©.49 0.55 ©.51 0.547 
Fifth ee °.60 0.52 °.66 oO. 57 0.54 0.54 0.53 0.507 
Sixth S 0.63 o.60 0.40 0.53 0.65 0.64 o.71 0.580 

_————————————————  — —————— Oo —— 

*Summary of 6 weeks.| 2.49 amas 2.34 2.61 2.12 2.23 2.23 2.324 

* See footnote on page 434. 

Amount Dry MATTER IN Foop CoNSUMED PER ONE PouND WEIGHT OF 
CHICKS FOR SIx WEEKS OF FATTENING 

Foun aS 

= Voth 

Cr Ga/ Ad Pe ke 249 

Ct Gta 56 eae) 

Cr Walt» 
ty maf ee 

bry mas 76: A6/ 

ther rash 5/2 

SOW d 750 Ne Sah 

Wer Trash) ox 
ay 4/7 a5 N60 rays 

bar1ery } é / (aoe 
TQM O17 

MNve,-RI4A- (bs, 

Fig. 180.—The dry-grain ration flogks ate more dry matter per pound weight during 
the six weeks of fattening than did the wet-mash and the variety ratton flocks. (Based 
on Table 15) 

Flock 59 (powdered milk mash) ate least dry matter per pound 

weight, 2.12, and flocks 60 (skimmed milk mash) and 61 (variety ration) 

were equal in this respect, consuming 2.23 pounds. (Fig. 180.) These 

flocks ate less per pound weight than any of the flocks reared on the 

dry-grain rations (55 to 58), the average consumption per pound weight 
for these lattter flocks being 2.44 pounds. 
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TABLE 16.—Dry Matter PER PounpD GAIN IN WEIGHT FOR SIx WEEKS OF 
FATTENING 

58 59 } 60 Or 
Wet Wet | 

a Dry mash, mash, | Variety | All 
mash | powder-| skim- | ration flocks 

ed milk |med milk! 

; lbs lbs. | lbs. lbs. ibs. 
2 ge 5 oh) 3-66 | 4.34 3.04 2.94 
Think Y RECO S OO AE Sirk || 3.09 3.60 3-45 

? oe renee 2.87 3.78 Bos: | 3.91 7.52 
Pith arene tases 4e3'5 3.16 AStr | 3-49 3.38 
Si ‘a 5 3.04 12.03 6.83 | 0.44 5.50 
ixt 13.65 190.16 ge ow nae me I 14.009 

*Summary of 6 weeks. 3.63 | 3.90 | Sa50) te Aton 3.80 

* See footnote on page 434. 

Dry Matter IN Foop ConsuMED PER Pounp GAIN IN WEIGHT FOR SIX 
WEEKS oF FATTENING 

founds 

Ch Glial? Leave 
ye 4 36L. 

CO: gam — 56 WM | 542 

CGO \ 57 WM | 50 Ly Masti 

TT | 

cone nik 590 

i | 

ite = ye 6/ 4/0 

MWe-380 /bs: 

Fic. 181.—The dry matter in food consumed per pound gain 1n weight by the dry- 
grain ration flocks averaged slightly less during the fattening period than jor the 
flocks reared on the wet-mash and the variety rations. The latter were now eating 
the larger proportion of their food in cracked grain. (Based on Table 16) 

The dry matter per pound gain in weight was least (3.40 lbs.) in 

flock 57 (cracked grain, dry mash), and greatest (4.10 lbs.) in the variety 
ration flock (61). (Fig. 181.) The average for all flocks was 3.80 lbs. 

Dry matter in food consumed per pound weight: 

Greatest—Flock 58—Dry mash—z.61 lbs. 
Least—Flock 59—Wet mash, powdered milk— 2.12 lbs. 

Dry matter in food consumed per pound gain in weight: 

Greatest—Flock 61—Variety ration—4.10 lbs. 

Least—Flock 57—Cracked grain, dry mash—3.40 lbs. 

Cost of labor and food 

The labor for the fattening period was practically the same for all 
flocks, since all had the same ration, and one pen needed cleaning as often 
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as another. The only exception to this rule was during the first 

week when changing to the fattening ration. Labor was estimated at 

15 cents per hour, and amounted to $1.21 each for all flocks except 

sg and 60, these being charged at $1.22 because of the extra labor 
for the first week of fattening. 

TABLE 17.—Cost or Foop AND LABOR PER 100 Pounps Live WEIGHT FOR EACH 
WEEK, AND FOR SIX WEEKS OF FATTENING 

55 56 57 58 59 60 61 
(Cre, Cr: Wet Wet All 

grain Gr grain, Dry mash, mash, | Variety flocks 
and grain dry mash | powder-| skim- tation 
bran mash ed milk |med milk 

First; (week. ..:ok-si} | 192.04 $2.05 $1z.00 $2.30 $1.80 $1.90 $1.80 $1.05 
econ Ha esse see Oe 2.00 2.00 1.90 2.30 1.60 1.80 I.70 1.90 

Third oe gty 0 al ea 1.60 1.70 1.70 1.70 1.40 1.40 1.40 1.56 
Pourth ot seykcsie eres. 1.60 I.40 1.50 1.70 I.30 1.50 1.30 1.45 
Fifth “ 2.00 1.60 1.80 1.80 1.60 1.70 1.60 1.92 
Sixth a 1.80 1.80 1.50 1.50 3.10 2.30 2.50 2.07 

>  EES— OSS. Oo OOO Se SS a eee 

*Cost per roo Ibs. 
live weight for 6 
weeks fattening.} $7.00 $6.60 $6.50 $7.30 | $5.80 $6.30 $6.10 $6.51 

* See footnote on page 434. 

TotaL Cost Foop ConSuMED PER FLocK For SIx WEEKS OF FATTENING 

Lollaks 

Cr Bek ees 
Ban J. JIE 

Ch Glia dt A198 

Cr Gta? 
LY. mak 4 J83 

Dry mash 5B S56 

Wes fash 5 5 Af 
Pow 17h” ip 

Wet asf} ) ~; 4 
Hitt fiilh } a Ix 

Lily Bees 
Lalon } rer OA 

Ave BI9.63 

Fic. 182.—The wet-mash and the variety ration flocks cost more per flock for food 
consumed during the fattening period, but contained larger numbers of chicks, 
than did the dry-grain ration flocks. (Based on Table 21) 

For food and labor per pound live weight, the wet-mash flocks 

(sg, 60) and the variety ration flock (61) cost less than the flocks reared 

on the dry rations. Flock 59 cost least for the six weeks and flock 61 

cost but slightly more. The cost of the flocks varied slightly from week 

to week, the low consumption and consequent low cost for some of the 
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flocks probably being largely due to their dislike for the fattening 
ration. For comparison of total cost of food see Fig. 182. 

When the cost per pound gain in weight is considered the flocks 
rank differently. 

TABLE 18.—Cost oF Foop aNp LaBor PER PouND GAIN IN WEIGHT FoR Eacu 
WEEK, AND FOR SIX WEEKS OF FATTENING 

55 56 57 58 59 60 61 
Cr. Cr. Wet Wet 

grain Cr. grain, Dry | mash, | mash, | Variety |} All 
and grain dry mash |powder-| skim- ration flocks 
bran mash ed milk |med milk 

First week.. weaeeee--| $0.061 | $0.064 | $0.065 | $o.104 | $0.006 | $0.126 | $0.080 ||$0.082 
Secon y Pesaro nac vias 0.004 0.091 o.1I19 ©.119 0.086 0.086 0.099 0.007 
“Noh aa eee 0.103 0.008 0.087 0.080 ©.0909 0.009 0.103 0.004 
Fourth 0.139 0.074 0.075 ©.092 0.084 O.rrr 0.093 0.089 
Fifth — o.145 0.153 o.102 ©.107 ©.339 0.202 0.273 O.154 

Sixth 7 0.427 ©.409 ©.493 ©.393 °.961 ©. 483 ©.447 || 0.451 
———SS>S|6W_ OOO OOO ee SS eS OO 

*Total cost per pound gain | 
in weight for six weeks.| $0.108 | $0.097 | $0.094 | $0.109 | $o.107 | $o.118 | $0.113 ||$o. 106 

* See footnote on page 434. 

Cost of food and labor per pound live weight for six weeks fattening: 
Greatest—Flock 58—Dry mash—$o.073. 

Least—Flock 59,——Wet mash, powdered milk—f$o.058. 

Cost Foop CoNSUMED FOR ONE Pounp GAIN IN WEIGHT For S1x WEEKS 
oF FATTENING 

Cog 

Y GTM, ide ch 
Lat { ia J 38 

& Glatt 79 

Cr Gon 
LY pss “9 

Ory mash- 920 

We (71054 
fOWd are 20 

Wef /705/? 
Sh goad 60 28 

kivrely | 
es ee O/ ¢ a4 

Ave-68 

Fic. 183.—The flocks reared on the wet-mash and the variety rations cost more acd 
pound gain in weight during the fattening period than those reared on the dry- 
grain rations. The latter flocks were now eating the larger part of their food in 
the form of ground grain. (Based on Tables 14 and 21) 

Cost of food and labor per pound gain in weight for six weeks fattening: 

Greatest—Flock 60—Wet mash, skimmed milk—$o.118. 

Least—Flock 57—Cracked grain, dry mash—$o.094. 
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Length of fattening pertod 

For the first four weeks of the fattening period the chicks made . 
a good average gain and at a reasonable cost per pound, while for 

the last two weeks the gain was much less and was made ata 

much greater cost per pound. (Table 13.) This was probably due 

NUMBER OF CHicKks MARKETED AT TEN, ELEVEN, AND TWELVE WEEKS OLD 

Flock CHICAS 
CA 

f (eee Ce LE 

Bien J TT va 

JD 

/9 
cr Gast? — 56 WILE he) 

J/ 

a a /0 
ie ty 5 / WELLL EEL 7 

/ VIO 

Ae 

f— 6 
Ory 1ndSft— DE ILEEEE aa 

JO 

ees ee Se ee ee 40 
WE, Tah) «6 
Lowe rnlk IS TTD 

i /0 

4/ 
us 7 led GO WTI TF 
‘JAMA [77/. ae 4. 

= Se ee ib) 
Viit'1eliy 6 o 

rae ate O/ WEILL LE / 

ray 

Ten weeks old 

//111/ Eleven weeks old 

Gum Twelve weeks old 

Fic. 184.—In total number of chicks marketed, the wet-mash and the variety ration 
flocks were far ahead of those which had been reared on the dry-grain rations. One 
hundred and ten chicks were put into each flock at the beginning of the feeding 
experiment. 

in part to the fact that the chicks could no longer make satisfactory 

use of the fattening ration. Some warrant for this assumption might 

be found in the fact that in flocks 55 to 58, from which a comparatively 

small percentage of the chicks had been marketed, the cost per pound 
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gain for the fifth and sixth weeks was noticeably greater than in pre- 
vious weeks. Another reason for the increase in cost was that in flocks 

59, 60, and 61, only the poorest of the chicks remained, the others 

having been marketed. 

It will be readily believed that the least vigorous chicks would 

naturally be the last to be marketed, and that these in particular would 
not be well able to endure the strain of continued heavy feeding. 
Reference to the tables will show that during the fifth and sixth 

weeks, when a relatively large proportion of flocks 55 to 58 were still 
in the pens, and a relatively iarge proportion of flocks 59 to 61 had been 

sold, the gain per chick was much greater in the former flocks than in 

the latter, and that the cost per pound weight was conversely greater 

in the latter than in the former. 

So far as the evidence of this experiment goes, the conclusion might 

be drawn that to prolong the fattening period for young chicks beyond 

four weeks is unwise. It is also apparent that less vigorous chicks 

are less profitably fed for market than stronger stock. 

Total nutrients per too pounds live weight of chicks 

The amount of the dry matter consumed per 100 pounds live weight 

slightly but steadily decreased until the fifth week, and from that time 

increased. 

TABLE 19.—A FereEepiInGc TABLE OF ToTAL NUTRIENTS CONSUMED PER 100 PounpDs 
Live WeicuHT oF CHICKS, SHOWING THE AVERAGE FOR ONE Day or EacuH 
WEEK oF FATTENING. AVERAGE FOR ALL FLOCKS 

1st 2nd 3rd 4th sth 6th 
week week week week week week 

RR EPTIPA OSE wa noice 's, te fagies oes 9.8 9.7 8.3 ve | 8.1 8.3 
1) pt ROE Donec tng Oo Oren e 0.3 0.3 ©.3 Coie: °.3 0.3 
ult ay Ae an eee Re eerie eee 1.8 I.7 NS } ee 1.4 ts 
TEE tcf own Soir tae 5 9, tal aaa vale Cas °.5 Oud ©.3 O29 0.3 

Nitrogen-free extract........ 6.0 6.7 Ay | oe 5.9 5.8 
BORNE WER tEaChey ty duis o gianerere.e 3 0.5 0.5 ©.5 ©.4 0.4 044 

7 wks. old | 8 wks. old | 9 wks. old |10 wks. old|11 wks. old|12 wks. old 

TaBLeE 20.—Dry MATTER PER CHICK FOR EacH WEEK Durinc Six WEEKS OF 
FaTreninc. ALL Fiocxs 

1st end ard 4th sth 6th 
week week week week week week 

Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. 
IPOURUMECOC AE sete les Sie avis dig desire seme ee Owen ©.402 ©.502 ©.571 0.623 o.611 
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Age at which chicks were ready for market 

The chicks in flocks 59 and 60 (Figs. 184, 185) were the heaviest of 

all at the end of the fourth week of fattening, and a good percentage 
of them were sold at this time. (Fig. 187.) They were then ten weeks 

old. At eleven weeks (Fig 188), the largest percentage of chicks marketed 

was from flocks 59 and 61. This left in these three flocks only a small 

percentage to be sold at twelve weeks. From flocks 55 to 58, the largest 

shipments were made the twelfth week (Fig. 189), reaching in the case 

of the dry mash flock (58) 64 per cent. of the entire flock. 

Summary for each flock for fattening period 

In the following table is given a summary of the six weeks of fattening: 

TABLE 21.—SUMMARY PER FLOCK FOR SIX WEEKS OF FATTENING 

55 56 57 58 59 60 61 
Cr. Cr Wet Wet 

grain (Ore. grain, Dry mash, mash, | Variety All 
and grain dry mash | powder-}| skim- ration flocks 
bran mash ed milk |med milk 

Number put into fat- 
tening experiment.. 90 85 07 904 107* 102 110 685 

Number died in six 
weeks. 3 2 2 4 7 2 4 3 24 

Number marketed. 88 83 93 87 I05 98 107 661 
Total weight chicks 

marketed, lbs.. 96.26 09.97 | 107.23 96.85 | 126.45 | 111.51 | 121.89 760.26 
Average weight ‘chicks 

marketed, /bs.. ¢ I.003 1.204 rors3 I.114 1.204 1.137 1.139 Faso 
Total amount food con- 

Summed, 208s sc ce oe - 250.8 243.1 261.4 260.8 280.6 271.4 286.5 1854.6 
Total cost food con- 

sumed . an SS5aSS $5.38 $5.83 $5.86 $6.21 $5.82 $6.32 || $41.00 
Total cost labor....... 1.21 1.21 I.2r 1.2 Tez 1.22 1.21 8.49 
Total cost food and 

labor. . 6.70 6.50 7.04 7.07 7-43 7-04 7.53 49.49 
Total cost | per ‘pound 

gain in weight. . 0.108 0.007 0.004 ©.100 0.107 o.118 O.113 0.106 
Total cost er pound 

weight. . 0.070 0.066 0.065 0.073 0.058 © .063 °.061 0.065 

* One chick removed because of injury, but returned at beginning of fattening period. 

The total cost of food and labor for the six weeks fattening was $49.40, 

the number of chicks marketed was 661, cost per pound weight $0.065, 

cost per pound gain in weight $0.106. 
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——— Ten weeks old 

///1// Eleven weeks old 

Twelve weeks old 

Fic. 185.—During the tenth and eleventh weeks, most of the wet-mash and variety 
ration chicks were marketed, while alarge proportion of the dry-grain ration chicks 
were left until the twelfth week 

Summary of findings for all flocks in fattening period 

(1) Most of the chicks relished a change of ration. 

(2) Variety ration chicks were satisfied with the food on which they 

were reared for the first six weeks. 

(3) Dry-mash chicks showed highest mortality during the fattening 

period and were of poorest appearance. 

(4) Mortality was comparatively low in all flocks during the period 

of fattening. 
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(5) Chicks reared on dry-grain rations averaged greater gain per chick 

and at less cost per pound during the fattening period than the chicks 

reared on the wet-mash and the variety rations. 

(6) Chicks reared on the cracked-grain ration (56) made best gain 

per chick during the fattening period. 

(7) Flock reared on cracked-grain dry-mash ration (57) made best 

gain per flock during the six weeks of fattening. 

(8) Chicks grew more rapidly when eating a larger proportion of 

ground food. 

Cost PER Pounp WEIGHT, AND PER PounpD GAIN IN WEIGHT, EAcH 
WEEK TO TWELVE WEEKS OLD 

weeks / /0 

me | 
Pa ab eee ale ee Se 
| ea 
Se Ne 
Ppp ee 

—Cost per pound gain 

Bee pike ear Gost per pound weight 

So 

Fic. 186.—The cost per pound of weight gradually decreased as the chicks grew 
larger. The cost pes pound of gain slightly increased io the beginning of the fat 
tening period, with a sudden drop at this point. Ajter the first four weeks of fat- 
tening, the cost per pound of gain rose rapidly 

(9) The wet-mash and the variety ration flocks cost less per pound 
weight for the fattening period than those reared on the dry grain 

rations. 

Conclusions drawn from findings 

(1) Chicks reared on rations consisting altogether or in part of cracked 

grain and having no moist mash, gave better gain and at a less cost 

per pound gain, during the fattening period (their ration consisting 

at this time largely of a moist mash), than the chicks which had 

been reared on rations consisting altogether or in part of moist mash, 

but which were now eating a large proportion of their food as cracked 

grain. 

(2) Chicks reared on rations consisting altogether or in part of 

moist food were ready for market one to two weeks earlier than those 

reared on the dry-grain ration. 
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V. MARKETING * 

The 180 chicks killed September 22, 1909, at ten weeks, were dry- 

picked; the 255 sold September 30, 1909, at eleven weeks, and the 226 

sold October 6, 1909, at twelve weeks old, were scald-picked. For the 

number of chicks from each flock and percentage of flock marketed at 10, 

11, and 12 weeks, see Figs. 184 and 185. The dry-picking was done by 

inexperienced persons at 15 cents per hour, and the average cost per 

chick was $0.135. The expense of scald-picking was $0.086 per chick 

for the second lot, and $0.049 for the third lot, the pickers having 

become more expert. 

TABLE 22.—ToTAL NUMBER oF CHICKS MARKETED AND ITEMS IN CosT 
oF MARKETING 

Total mum ber cic marketed - PE as Se A ait eked uot cco 7: 66r 
cost pickingf. . Be TE rier oan te nue $57.75 

ice, A A eR EE Oe or ine neem nt canon ooosS4- 3.41 
bs packages. . ee ee soe ee em res Oa Speer han Sti ee OR yo a yates a 2.20 

Total cost preparing chicks formarket.........2 wee ec cece eee einie cee eee $63.36 

t Average per chick for dry-picking (by amateurs) . dies oy hes Muchos d/o 1s shane epee eee a $o.135 
Usual price for dry-picking broilers (by experts)... Se ory oie 0.050 
Average per chick for scald-picking (amateurs, first ‘attempt) . otk ae be be ee 0.086 
Average per chick for scald-picking (amateurs, second attempt). . SMe oe noe 0.049 

Broilers are in good demand for the September market, but are plentiful. Squab broilers are not 
suited to this market, a bird of one and one-half to two pounds weight selling best. Dry-picked 
broilers usually bring slightly better prices than those which have been scald-picked, 

The average cost of marketing the chicks was $0.096 per chick for 

all flocks, and the average net price received was $0.177. The last ship- 

ment brought best prices, though the birds averaged lightest, and were 

not of so good quality as the former shipments. The earliest shipment 

brought the lowest prices, though the broilers were dry-picked and of 
superior quality. 

Summary of findings from marketing 

So far as this experiment may be regarded as conclusive, it can be 

stated: . 

(1) That squab broilers are not profitably marketed in Seni 

and early October. 

(2) That dry-picking of broilers by amateurs is too expensive as 

a market proposition. 

(3) That broilers should be of proper size to meet the demands of 

summer and fall trade, which requires a dressed weight of three-quarters 

* This part of the experiment was in charge of W. G. Krum, Superintendent 

of the Cornell University poultry plant. 
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of a pound, or of one and one-half pounds each, to be served whole 

in the former case as a squab broiler, or in halves in the latter instance. 

VI. GRAND SUMMARY FOR TWELVE WEEKS EXPERIMENTS 

TABLE 23.—SUMMARY FOR TWELVE WEEKS 

! 

55 56 57 58 59 60 61 
Cr Ore Wet Wet 

grain Ce gtain, Dry mash, mash, | Variety All 
and grain ary mash | powder-| skim- ration flocks 
bran mash ed milk |med milk 

: | 
No. chicks marketed.. . 88 83 93 87 105 98 107 661 
Total weight flocks at 

12 weeks, Jbs.......| 06.26 99.07 | 107.23 06.85 | 126.45 | 111.51 | 121.80 760.26 
Average weight chicks 

at 12 weeks, /bs..... I.003 1.204 1.253 1.114 1.204 1.137 1.1390 I.150 
Per cent. mortality in 
EAMWECKS. 3. 2.0222. <6.) 20% 24.5%| 15.4%) 20.9% 4.5%| 10.90% 2.7% 14.1% 

Total gain in weight per 
flock in 12 weeks, /bs.| 87.41 91.19 098.45 S825 |) 107750", 10291) 153-30 699.20 

Average gain per chick, 
1b St oy ae 1.013 1.125 1.974 1.035 1.124 1.059 1.062 1.071 

Cost food and labor per ‘ 
1-lb. gain, 12 weeks .| $o.122| $o.116| $o 119! $0.133)| $o.111| $0.120) $o0.115 $o.119 

Cost food and labor per | 
1-lb. weight, 12 wks. o.111 ©.106 o.110 0.121 0.103 O.III 0.107 ©.109 

Mortality 

The total mortality of all flocks for the twelve weeks was 1og chicks, 

about 14 per cent of the chicks put into the experiment. (Fig. 190.) 

A CoMPARISON OF ToTAL MoRTALITY FOR TWELVE WEEKS 

Ler cert 

CO gran, ge 
Lian } me ih 

Cr grain — J K4IF 

Cr yaar 
We M05) af 

Lry Mash- £09 

Wes 705sh eae (| 5a 45 

Wet rash } RE 109 
Shite HA 

borely }6/ ma eke 
7D 

AM tacks -/41% 

Fic. 190.—The cracked-grain ration flock showed the highest and the variety ration 
flock the lowest mortality for twelve weeks. (Based on Tables 4 and 12) 

The cost of food and labor per pound gain in weight was $o0.119, and 

per pound weight was $0.109. The average gain per chick was 1.071 
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Ibs. over the first weight. The powdered milk mash (flock 59) cost least 

per pound gain and per pound weight of chicks. The chicks which had 

been reared on the dry-grain rations were much more profitably fattened 

than those which had been reared on the wet-mash and the variety 

rations, though the latter flocks had shown much better growth and 

condition during the first six weeks. In total weight of chicks marketed, 

the flock reared on the wet mash, powdered milk ration gave best 

result, 126.45 pounds; the variety ration flock gave 121.89 pounds 

marketed. The flocks reared on the dry-grain rations (55 to 58) were far 

behind those above mentioned, the average weight of the flocks being 

100.08, while the average 9f flocks 59 to 61 was 119.95. 

The variety-ration flock gave fez; market chicks and the wet mash, 

powdered milk ration flock 105. Theaverage number in flocks 55 to 58, 

those having the dry-grain ration, was a little less than 88, while in 

flocks 59 to 61 the number was a trifle over 103. 

Financial statement for twelve weeks 

TABLE 24.—FINANCIAL STATEMENT FOR TWELVE WEEKS.—REARING 
FATTENING, MARKETING. 

55 56 57 58 59 60 61 
Cr Gr: Wet Wet 

grain (Ge grain, Dry mash, mash, | Variety All 
and grain dry mash | powder-| skimm- | ration flocks 
bran mash ed milk | ed milk 

Total cost eggs and in- 
cubation. . $4.21 $4.21 $4.21 $4.21 $4.21 $4.21 $4.21 $20.47 

Cost brooding (fuel ‘and 
labor). 0.61 0.61 °.61 0.61 0.61 0.61 o.61 4.27 

Cost food and labor—6 
weeks feeding...... 3-027 4.025 4.762 4.673 5.629 5.306 5.530 33.951 

Cost food and labor—6 
weeks fattening..... 6.79 6.50 7.04 9.07 7.43 7.04 7.53 40-49 

Cost marketing...... 8.58 7.66 7.68 6.55 II.45 10.42 II.02 63.36 
Total cost rearing ‘and 

marketing. . e 24.117} 23.095| 24.302] 23.113] 29.329] 27.676) 28.909!| 180.541 
Cost per chick” rearing 

and marketing...... 0.274 0.278 0.261% 0.265 0.2790 0. 282 0.270 0.273 
Value broilers sold. 15.76 14.75 16.08 16.15 17.94 16.85 18.58 I0L7 Ou 
Ave. value broilers sold. 0.170 0.177 0.182 0.185 0.170 0.172 0.173 0.177 
Motal lossy. ei. 8.357 8.345 7.322 6.963] 11.389) 10.826} 10.320 63.531 
Entire cost per chick of 

rearing to 6 weeks., 0.007 0.104 0.097 ©.I01 0.007 0.100 0.004 0.098 
Entire cost per chick of 

Tearing to 12 weeks, 
(in small yards)..... 0.176 0.186 0.178 0.190 0.170 0.177 0.167 0.177 

The cost per chick for all the flocks was $0.273, and the average price 

received per chick was $0.177. The cost includes the value of eggs, 

cost of incubation, cost of food and labor, cost of brooding. The 

value of broilers is based on the net returns received from the com- 

mission merchants. The total cost of the chicks marketed was $180.54 
and the net returns $117.01, making a loss of $63.53 on 770 chicks 

placed in the brooders. The average cost of all picking was $0.087 
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per chick, nearly twice what it should have been for dry-picking. 
Most of the chicks were scald-picked, and for that reason not of the 

highest grade market stock. Also, the chicks were smaller than the 

market demands at this season. The chicks that wete sold after Octo- 

ber first brought better prices than those sent previcusly, in spite of 
the fact that they were inferiorin quality. These conditions influenced 

to quite a degree the expenses and returns of marketing, but not 
sufficiently to change the financial loss of the experiment to a profit. 

AVERAGE WEIGHT PER CHICK, Dry MATTER PER CHICK IN Foap ConsuMED, 
AVERAGE GAIN IN WEIGHT, AND AVERAGE CosT FOR FooD ANL LABoR, FOR 
EacH WEEK TO TWELVE WEEKS OLD 

pee 

SEE Gee 
eels are ee © al 

P| ae 
WTURTICIAS * >. 

poe. | bole a teers 
A) AE ae Average weight per chick 

Dry matter in food consumed per chick for each week 
+++++Average weekly cost per chick 
eee --Average weekly gain per chick 

Dracram A.—As the chicks grew larger, the average food consumption increased, as 
did also the weekly cost per chick. The average weekly gain was only slightly 
increased for the first six weeks, but showed a sudden rise at the beginning oj the 
fattening period. The weekly gain decreased ajter the fourth week of fattening 

Cost of rearing chicks. (See Table 24) 

The cost of rearing a chick to six weeks averaged $0.098 for all flocks 

or $9.80 per 100 chicks. The greatest cost per chick was in the cracked- 

grain ration flock, $0.104, and the least in the variety ration flock, 
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$0.094, a saving for the variety ration of $1.00 on 100 chicks to six 
weeks old. 

The cost of rearing a chick ‘to twelve weeks, in small yards, the 

last six weeks on a fattening ration, was greatest in the dry-mash 

flock and least in the variety ration flock. The average cost of a chick 

for all flocks totwelve weeks old was $0.177 or $17.70 per 100 chicks. 

This includes eggs, incubation, brooding, food and care. 

The total weight of the chicks marketed was greatest in the flock 

raised on the wet mash, powdered milk ration and was least in the flock 

reared on the cracked grain and bran ration. (See table 23.) 

Final conclusions 

(1) Alarger average number of chicks and a greater average weight of 

flocks were marketed from the flocks having the wet-mash and the 

variety rations than from those having the dry-grain rations; and they 

were one to two weeks earlier in reaching market weight. 

(2) The average weight of chicks was greatest at twelve weeks 

in the flocks having cracked grain (56) and powdered milk mash (59). 

(3) The variety ration flock had the least mortality in the twelve 

weeks. 

(4) The flock receiving powdered milk mash made the greatest gain 

in weight. 

(5) The cost of food and labor per pound weight and per pound gain 

was least for the flock having the powdered milk mash, and greatest 

for that having the dry mash. 

(6) Chicks raised on the variety ration cost least per chick for 

food and labor to six weeks and to twelve weeks. 

(7) The rearing of broilers to be sold in late summer was not 

profitable when they were sold on the open market. 

(8) Considering the cost per chick, the vigor of individuals, the 

number of chicks reared to twelve weeks, and the apparent adapta- 

tion to the needs of the chicks, the variety ration was most satisfactory. 

(9) In size and plumpness of chicks, smoothness of plumage, early 

development, cost per pound gain and per pound weight, the wet-mash, 

powdered milk ration gave best results. ; 

(10) Since this experiment was specifically a broiler-raising propo- 

sition, it would be impossible to decide from this data which ration, 
of the seven tested, would be best for rearing laying stock. 
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THE CONTROL OF INSECT PESTS AND PLANT DISEASES. 

Few growcrs of crops realize the annual toll taken 
Losses. by insects and fungous diseases. It is safe to say that 

the losses in the State of New York from these sources 

alone exceed the amount annually appropriated by the Legislature 

for conducting the State’s business. From careful spraying experi- 
ments conducted by the growers themselves under the direction of 

Prof. F. C. Stewart of the State Experiment Station at Geneva, it is 

shown that the preventable, average, annual loss to potato growers 

in this State from blights and insects is nearly 50 bushels to the acre. 

This represents a loss of over ten million dollars yearly, which might 

be saved by an expenditure for spraying of less than five dollars an 

acre. A careful estimate of losses from the loose smut of wheat in 

this State shows that 10% of the crop is annually destroyed by this 

fungous disease, a net loss of over a million dollars in 1909. The losses 

from apple scab and codling moth, from San José Scale and Peach 

Yellows, Fire Blight and all the other common insect pests and destruc- 

tive plant diseases, if they could be accurately estimated would show 

a grand total of appalling magnitude. This tremendous annual tax 

upon the plant production of the State might be greatly reduced by 

the proper application of known methods of control. 
The method of control to be employed for a given 

Methods insect pest or fungous disease must be determined 

of Control. by the nature and habits of the enemy and by the 
character of the crop attacked. Plants can seldom 

be cured of disease as are men and animals. They must be protected 
from the attack. If sucking insects are to be controlled something 

must be applied that will kill when it hits them, as whale-oil soap or 
kerosene emulsion; if biting insects are to be combated, the fruit and 

foliage must be sprayed or dusted with a poison that when eaten will 

destroy the pest. Many fungous diseases are prevented by spraying 
the plants before the disease appears with a mixture poisonous to the 

fungus but harmless to the plant. The poisons that destroy fungi are 

seldom effective against insects, hence we have fungicides and insecti- 

cides. Often these can be combined in one mixture for insect and 
fungous pests of certain crops, as, for example, arsenate of lead and 

lime sulfur for controlling codling moth and apple scab. 

It is not to be supposed that spraying is the only means of controlling 

diseases. Many fungi are perpetuated from year to year in or on the 

585 
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seeds of the crop, as, for example, the smut of oats and wheat, or the 

pod spot of beans. In such cases it becomes necessary to treat the 

seed to kill the fungus or to select seed free from the disease. Special 
methods of cultivation, soil treatment, sanitation, etc., are means of 

controlling these pests and maladies, to be practiced, as is spraying, 
only in those cases in which they have been shown to be especially 

applicable. 

To successfully apply these measures for control of a given disease, 
certain factors must be taken into consideration. For example, in 

spraying apple trees for scab, the stage of development of the buds, 

blossoms, and fruit, together with the character of the weather rather 

than the day of the month, must be the guide in making the application. 
For nearly all fungous diseases spray before rains, not 

Things to be after. Fungous spores are scattered and germinate 
remembered. during rains, seldom after. Protect the plants by 

having the mixture on when the rains come. Bordeaux 

or lime-sulfur does not wash off easily. When spraying for insect pests 
alone, apply the mixture after rains. Spray thoroughly. Every leaf and 
fruit must be coated to be protected. Use a nozzle that gives a fine, 

misty spray. That requires also good pressure behind the nozzle. The 
amount of pressure required to do good work varies with the type of 

nozzle. It should never be less than 75 pounds, and some types of 

nozzles require 175 pounds to do best work. 

Timeliness and thoroughness are more important factors in the con- 
trol of diseases and insect pests than are the particular mixtures of 

poisons used. 

I. INSECTS AND THEIR CONTROL. 

M. V. SLINGERLAND, GLENN W. HERRICK AND C. R. CROSBY. 

For purposes of control, insects are divided into two great classes: 

A. Chewing insects, or those hav- 

ing jaws by means of which they 

bite off and eat portions: of the tissues 

of the plant. Examples: Potato 

beetle, canker-worm, and codling-moth 

caterpillar. 
B. Sucking insects, or those fur- 

nished with a beak containing four 

Fic. 19t.—A plant-louse, one of the bristles united into a slender tube. 

sucking insects, showing the beak. The bristles are inserted into the 
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plant and through them the insects suck out the sap. Examples: Squash 

stink-bug, San José scale and plant lice (Fig. rgr). 

Chewing insects are usually controlled by applying to their food poi- 

sons such as Paris green, arsenate of lead or hellebore. Sucking insects 
cannot be reached in this way and must be killed by a direct applica- 

tion of contact insecticides, such as soaps, oils, or other substances. In 

fighting sucking insects, thorough and skillful work is required since 
every individual insect must be hit by the spray, while in the case of 

chewing insects, it is merely necessary to apply the poison thoroughly 

to the food-plant. 
APPLE. 

The small brown caterpillars with a black head devour the 

Bud-moth. tender leaves and flowers of the opening buds in early spring. 
Make two applications of either 1 lb. Paris'green or 4 lbs. arsenate 

of lead in roo gals. of water; the first when the leaf-tips appear and the second just 

before the blossoms open. If necessary, spray again after the blossoms fall. For 

use with Bordeaux, see page 498. 
These caterpillars are small measuring-worms or loopers that 

Canker-worms. defoliate the trees in May and June. The female moths are 
wingless and in late fall or early spring crawl up the trunks of 

the trees to lay their eggs on the branches. Spray thoroughly once or twice, before 

the blossoms open, with 1 lb. Paris green or 4 lbs. arsenate of lead in roo gals. of 
water. Repeat the application after the blossoms fall. . Prevent the ascent of the 

wingless females by means of sticky bands or wire-screen traps. 
This is the pinkish caterpillar which causes a large proportion 

Codling-moth. of wormy apples. The eggs are laid by a small moth on the 
(Fig. 192.) leaves and skin of the fruit. 

Most of the caterpillars enter 

the apple at the blossom end. When the petals fall 

the calyx is open (Fig. 193), and this is the time to 

spray. The calyx soon closes and keeps the poison 
inside ready for the young caterpillar’s first meal 

(Fig. 194). After the calyx has closed, it is too 

late to spray effectively. The caterpillars become 

full grown in July and August, leave the fruit, 
crawl down on the trunk, and there most of them 

spin cocoons under the loose bark. In most parts 
of the country there are two broods annually. p,, 

Immediately after the blossoms fall spray 

with 1 lb. Paris green or 4 lbs. arsenate of lead 

in 100 gals. of water. Repeat the application about 3 weeks later. For use with 

Bordeaux and lime-sulfur see APPLE SCAB (page 486). Use burlap bands on 
trunks, killing all caterpillars under them every ten days from July 1st to 
August rst, and once later before winter. Cornell Bulletin 142. 

The small white maggots meke brownish winding burrows in 

Apple-maggot the flesh of the fruit, particularly in summer and early fall 
varieties. This insect cannot be reached by a spray as the 

. 192.—Codling-moth cater- 

pillar in the apple. 
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parent fly inserts her eggs under the skin of the apple. When full-grown the 

maggot leaves the fruit, passes into the ground and there transforms inside a 

teugh, leathery case. Cultivation has been found to be of no value as a means 

of control. The only effective treatment is to pick up all windfalls every two 

or three days and either to feed them out or to bury them deeply, thus killing 

the maggots. 

The small caterpillars live in pistol or cigar shaped cases about 

Case-bearers. } inch long, that they carry around with them. They appear 

in spring on the opening buds at the same time as the bud-moth 

and may be controlled by the same means. Cornell Bulletins 93 and 124. 

Fic. 193.—Just right to spray. Two Fic. 194.—Almost too late to spray 

apples from which the petals have just effectively. Note that the calyx lobes are 

fallen. Note that calyx lobes are widely nearly together. 

spread. Egg of codling-moth on young apple. 

This scale is nearly circular in outline and about the size of a pin 
San José scale. head (Fig. 195). When abundant it forms a crust on the 

branches and causes small red spots on the fruit. It multiplies 

with marvelous rapidity, there being three or four broods annually and each mother 

scale may give birth to several hundred young. The young are born alive and 

breeding continues until late autumn, when all stages are killed by the cold 

weather except the tiny, half-grown, black scales, many of which hibernate 
safely. 

Spray thoroughly in the fall after the leaves drop, or early in the spring before 

growth begins, with lime-sulfur wash. When badly infested make two appli- 

cations, one in the fall and another in the spring. In case of large old trees, 25% 

crude oil emulsion should be applied just as the buds are swelling. Geneva Bulle- 

tins 262, 296, 320 and Circular 9. 
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San José Scale. Scurfy Scale. Oyster-shell Scale. 

Fic. 195. The three common scales infesting the apple. 

This is an elongate scale, ¢ inch in length, resembling an oyster 

Oyster-shell shell in shape and often encrusting the bark. It hibernates 

scale. as minute white eggs under the old scales. The eggs hatch 

(Fig. 195.) during the latter part of May or in June, the date depend- 

ing on the season. After they hatch, the young may be seen as tiny whitish lice 

crawling about on the bark. When these young appear spray with kerosene 

emulsion, diluted with 6 parts of water, or whale-oil or any good soap, 1 Ib. in 4 

or 5 gals. of water. 
This whitish pear-shaped scale, about 4 inch in length, often 

encrusts the bark, giving it a scurfy appearance. It hibernates 

Scurfy scale. as purplish eggs under the old scales. Spray as recommended 
(Fig. 195.) for oyster-shell scale. 

The presence of this minute mite is indicated by small irregular 

Leaf brownish blisters on the leaves. Spray in late fall or early spring 

blister-mite. with the home-made lime-sulfur or with the 
concentrated lime-sulfur solutions, 1 gal. in ro 

gals. of water. Geneva Bulletin 306. 

Round-headed The only practicable method of control is to dig 
borer. out the borers or kill them witha wire. 

The insect hibernates in the egg state. The eggs 

Apple tent- are glued in ring-like brownish masses (Fig. 196) 
caterpillar. around the smaller twigs where they may be 

easily found and destroyed. The caterpillars 
appear in early spring, devour the tender leaves, and build un- Fic. 196. Egg 

sightly nests on the smaller branches. This pest is usually con- ring of apple 
trolled by the treatment recommended for the codling-moth. Des- tent-cater- 

troy the nests by burning or by wiping out when small. pillar. 
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CABBAGE AND CAULIFLOWER. 

The green caterpillars (Fig. 197) hatch from eggs laid by the 

Cabbage-worm. common white butterfly. There are several broods every season. 

If plants are not heading, spray 

with kerosene emulsion or with Paris green to 

which the sticker has been added. If heading, 

apply hellebore. 

These small mealy plant-lice are especially 

troublesome during cool, dry seasons when their 

natural enemies are less active. 

Cabbage aphis. Before the plants begin to head, 
spray with kerosene emulsion 

diluted with 6 parts of water, or whale-oil soap, 

1 lb. in 6 gals. of water, or use one of the tobacco 

extracts. 

The white maggots that feed on the roots (Fig. 

198) hatch from eggs laid by a small fly somewhat 

resembling the common house 

Cabbage fly near the plant at the sur- 
root-maggot. face of the ground. Hollow 

out the earth slightly around 

every plant and freely apply carbolic acid emul- Fic. 197. Imported cabbage- 

sion diluted with 30 parts of water. Begin the worms. 

treatment early, a day or two after the plants are 

up or the next day after they are set out. Repeat the application every 7 to 10 
days until the latter part of May. It has also been found practicable to protect the 

plants by the use of tightly fitting cards cut from tarred paper. Cornell Bulletin 78. 

Fic. 198. Cabbage root-maggots. 

To protect the plants in the seed-bed, surround the bed with foot-boards placed 

on edge and cover tightly with a screen of cheese cloth as soon as the plants begin 

to appear. Remove the cloth ro days before ready to transplant to harden the 

plants. Geneva Bulletin 302. 
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CHERRY. 

Early in the season these dark brown plant-lice curl the termi- 

‘ nal leaves, especially of sweet cherries. Spray with kerosene 

Aphis. emulsion diluted with 6 parts of water or with one of the tobacco 

extracts. Repeat the application if necessary. 

Plum curculio. See under pLum. 

CUCUMBER, MELON AND SQUASH. 

These yellow, black-striped beetles appear in numbers and 

Striped cucum- attack the plants as soon as they are up. Plant early squashes 

ber-beetle. asa trap-crop around the field. Protect the vines with screens 
until they begin to run, or keep them covered with Bordeaux 

mixture, thus making them distasteful to the beetles. 

Squash vines are frequently killed by a white caterpillar 

Squash-vine which burrows in the stem near the base of the plant. Plant 
borer. a few early squashes between the rows of the late varieties 

as a trap-crop. As soon as the early crop is harvested, remove 

and burn the vines. When the vines are long enough, cover them at the joints 

with earth in order to develop secondary root systems for the plant in case the 

main stem is injured. 

These dark green plant-lice feed on the undersides of the leaves, 

Aphis. causing them to curl and wither. Spray with kerosene emulsion 
diluted with 6 parts of water or use one of the tobacco extracts. 

It is necessary thoroughly to cover the undersides of the leaves; the sprayer, there- 

fore, must be fitted with an upturned nozzle. Burn the vines as soon as the crop 

is harvested and keep down all weeds. 

The rusty-black adult emerges from hibernation in the spring 

Squash and lays its eggs on the underside of the leaves. The nymphs 

stink-bug. suck the sapfrom the leaves and stalks, causing serious injury. 
Trap the ad- 

ults under boards in the spring. 

Examine the leaves for the 

smooth shining brownish eggs 

and destroy them. The young 

nymphs may be killed with kero- 

sene emulsion. 

CURRANT AND GOOSE- 
BERRY. 

In the spring 

Currant-worm. the small 
green, black- 

spotted larvae (Fig. 199) feed 

on the foliage, beginning their 

work on the lower leaves. A 

second brood occurs in early 

summer. When worms first ap- 

pear, spray with 1 lb. Paris green 

or 4 lbs. arsenate of lead in roo Fic. 199. Currant-worms. 
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gals. of water. Ordinarily the poison should be combined with Bordeaux. See 
CURRANT LEAFSPOT, page 491. After fruit is half grown use hellebore. 

GRAPE. 

The small, shining blue beetles 

Flea-beetle or appear in early spring and 
“Steely-beetle.”’ eat into the opening buds. 

The brown larvae feed on the 

leaves in May and June. When buds begin to 

swell cover them thoroughly with arsenate of 

lead, 8 lbs. in 100 gals. of water, or when beetles 

appear, hand-pick them into a pan containing 

a little kerosene. To kill the larvae on the 
leaves from May 1sth to July rst, add 1 lb. Paris 
green or 4 lbs. arsenate of lead to every 100 gals. 

of Bordeaux mixture. See under BLACK-ROT. 

(Page 492). Cornell Bulletin 157. 

The small white grubs (Fig. 

Root-worm. 200) feed upon the roots, often 
killing the vines ina few years. 

The adults are small grayish brown beetles that 

eat peculiar chain-like holes in the leaves during 
July and August. Cultivate thoroughly in June, 

especially close around the vines, to kill the pupae 

in the soil. Spray thoroughly the latter part of 
June with arsenate of lead, 6 Ibs. in roo gals. of Fig. 200. Grape root-worm. 
water, to kill the beetles... Repeat the applica- 

tion in a week or tendays. Cornell Bulletins 208, 224, and 235. 

The small yellowish leaf-hoppers, erroneously called ‘‘thrip 

Leaf-hopper. suck the sap from the undersides of the leaves, causing them to 
turn brown and dry up. Spray the underside of the leaves very 

thoroughly with whale-oil soap, 1 Ib. in 10 gals. of water, about July 1st to kill 

the young leaf-hoppers. Repeat the application in a week or ten days. Cornell 

Bulletin 215. 

The ungainly, long-legged, grayish beetles occur in sandy regions 

Rose-chafer. and often swarm into vineyards and destroy the blossoms and 
foliage. Spray thoroughly with arsenate of lead, 10 lbs. in 100 

gals. of water. Repeat the application if necessary. 

GREENHOUSE INSECTS. 

The nymphs are small, greenish, scale-like insects found on the 

White-fly. underside of the leaves; the adults are minute, white, mealy 
winged flies. Spray with kerosene emulsion or whale-oil soap; 

or if infesting cucumbers or tomatoes, fumigate over night with hydrocyanic acid 
gas, using 1 oz. of potassium cyanide to each 1,000 cubic feet of space. 

Spray with kerosene emulsion when practicable, or fumigate 
Green aphis. with one of the tobacco preparations. If on violets, fumigate, 

using $ to # oz. potassium cyanide for every 1,000 cu. ft. of 
space and leave the gas in 4 to 1 hour. 



Tue Controt or Insect Pests AND PLANT DIsEAsEs. 593 

This plant-louse is harder to kill than the green aphis, but may 
be controlled by the same methods. 

Syringe off the plants with clear water two or three times a 
week, taking care not to drench the beds. 

Violets grown under glass are often greatly injured by a very 

Violet gall-fly. small maggot, which causes the edges of the leaves to curl, 
turn yellowish and die. The adult is a very minute fly resem- 

bling a mosquito. Pick off and destroy infested leaves as soon as discovered. 

Fumigation is not advised for this insect or for red spider. 

Black aphis. 

Red spider. 

NURSERY STOCK. 

Spray thoroughly or dip the tips in kerosene emulsion, diluted 
Plant-lice. with 6 parts of water, or whale-oil soap, 1 Ib. in 5 gals. of water; 

or one of the tobacco extracts may be used. 

After the trees are dug, fumigate with hydrocyanic acid gas, 

San José scale. using 1 ounce of potassium cyanide for every 100 cubic feet of 
space. Continue the fumigation from one-half to three-quarters 

of an hour. Do not fumigate the trees when they are wet, since the presence of 
moisture renders them liable to injury. 

ONION. 

Onion tops frequently turn white and die as the result of the 

Onion thrips. feeding punctures caused by these minute yellowish insects. 
The injury is known as ‘“‘white blast.” Spray thoroughly with 

kerosene emulsion diluted with 6 parts water, or whale-oil soap, 1 lb. in 4 gals. of 
water, or with one of the 

tobacco extracts. 

Onion maggot. For treatment see CABBAGE 
ROOT-MAGGOT, page 476. 

PEACH AND APRICOT. 

The adult is a clear wing 

Peach borer. moth. The larva burrows 
just under the bark near 

or beneath the surface of the ground; its 
presence is indicated by a gummy mass at the 
base of the tree (Fig. 201). Dig out the borers 
in June and mound up the trees. At the same 
time apply gas-tar or coal-tar to the trunk from 

the roots up to a foot or more above the surface 

of the ground. Cornell Bulletins 176 and 192. 

Plum curculio. See under pium. 
San José scale. See under appve. 

PEAR. 

These minute, yellowish, 

Pear psylla. flat-bodied. sucking insects 
are often found working in Fic. 201.—Peach borer. 

. “eli we * wag O* Ch 
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the axils of the leaves and fruit early inthe season. They develop into minute, 

cicada-like jumping-lice. The young psyllas secrete a large quantity of honey- 
dew in which a peculiar black fungus grows, giving the bark a characteristic 

sooty appearance. There may be four broods annually and the trees are often 

seriously injured. After the blossoms fall, spray with kerosene emulsion, diluted 

with 6 parts of water, or whale-oil soap, 1 lb. in 4 or 5 gals. of water, or with one 

of the tobacco extracts. Repeat the application at intervals of 3 to 7 days 

until the insects are under 

control. Cornell Bulletin 108. 

See under 

Leaf blister- apPpie. On — 
mite. pears, the 

lime-sulfur 

wash has also been found 

effective. s 

San José scale, 5° under 
APPLE. 
See under 

APPLE. 
T She 4s%e 

Pear slug. small, sli- 
my, slug- Fic. 202. Pear slugs skeletonizing the leaf. 

like, dark green larvae (Fig. 
202) skeletonize the leaves in June. A second brood appears in August. Spray 

thoroughly with 1 Ib. Paris green or 4 Ibs. arsenate of lead in 100 gals. of water. 

Codling-moth. 

PLUM AND PRUNE. 

The adult is a small snout-beetle (Fig. 203) that inserts its eggs 

Plum under the skin of the fruit and then makes a characteristic 
curculio. crescent-shaped cut beneath it. The 

grub feeds within the fruit and 

causes it to drop. When full grown it enters the 
ground, changes in late summer to the beetle, which 

finally goes into hibernation in sheltered places. Spray 

just after blossoms fall with arsenate of lead, 6 to 8 lbs. 

in too gals. of water, and repeat the application in 

about a week. After the fruit has set, jar the trees 
daily over a sheet or curculio-catcher and destroy the Fic. 203. Beetle of plum 

beetles. Cornell Bulletin 235. curculio. Enlarged. 

POTATO. 

The yellow striped beetle emerges from hibernation in the spring 

Colorado and lays masses of orange eggs on the underside of the leaves. 
potato-beetle. The larvae are known as “‘slugs’”’ and “‘soft-shells’’ and cause 

most of the injury to the vines. Spray with Paris green 2 Ibs. 

or arsenate of lead 4 lbs. in roo gals. of water or arsenite of soda combined with 

Bordeaux mixture. It may sometimes be necessary to use a greater strength of 

the poison, particularly on the older “‘slugs.”’ 
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These small black beetles riddle the leaves with small holes and 

Flea-beetles. cause them to die. Bordeaux mixture as applied for potato 

blight protects the plants by making them distasteful to the 
beetles. See under POTATO BLIGHT, page 496. 

QUINCE. 

This curculio is somewhat larger than that infesting the plum 
Quince and differs in its life-history. The grubs leave the fruits in the 

curculio. fall and enter the ground where they hibernate and transform 

to adults the next May, June or July, depending on the season. 

When the adults appear jar them from the tree onto sheets or curculio-catchers 
and destroy them. To determine when they appear jar a few trees daily, begin- 

ning the latter part of May. Cornell Bulletin 148. 

San José scale. See under appte. 
Round-headed apple-tree borer. See under APPLE. 

RASPBERRY, BLACKBERRY AND DEW- 

BERRY. 

The greenish, spiny larvae feed 

Saw-fly on the tender leaves in spring. 

Spray with Paris green or arsen- 

ate of lead, or apply hellebore. 

The larva is a grub that bur- 

Cane-borer. rows down through the canes, 
causing them to die. In laying 

her eggs, the adult beetle girdles the tip of the 

cane with a ring of punctures, causing it to wither 

and droop. Inmidsummer cut off and destroy the 

drooping tips. 

ROSE. 

The green plant-lice (Fig. 

Aphis and = 204) usually work on the buds, 
leaf-hopper. and the yellow leaf-hoppers feed 

on the leaves Spray, when- 

ever necessary, with kerosene emulsion, diluted 

with 6 parts of water, or whale-oil or any good 

soap, t lb. in 5 or 6 gals. of water, or with one of 

the tobacco extracts. 

Rose-chafer. See under Grape. 
Rose-slug. See under Pear sLuc. 

STRAWBERRY. 

These large curved white grubs 

White grubs. (Fig. 205) are the larvae of 
the common June beetles. 

They live in the ground, feeding on the roots of 
grasses, weeds, etc. Dig out grubs from beneath in- 

fested plants. Early fall cultivation of land in- 
tended for planting will destroy many of the pupae. 

Fic. 204.—Rose aphis or plant- 
louse. 

Fic. 205.—White grub. 
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II. INSECTICIDES. 

M. V. SLINGERLAND, GLENN W. HERRICK AND C. R. CROSBY. 

This can be applied in a stronger mixture than other arsenical 

Arsenate poisons without injuring the foliage. It is, therefore, much 

of lead. used against beetles and other insects that are hard to poison. 
It comes in the form of a paste or powder. The paste should 

be mixed thoroughly with a small amount of water before placing in the sprayer, 

else the nozzles will clog. The powder may be applied dry or mixed in water. 

Arsenate of lead may be safely used with Bordeaux or lime-sulfur. It is used in 

strengths varying from 4 to Io lbs. per 100 gals., depending on the kind of insect 
to be killed. 

This is used in varying strengths, depending on the insect to be 

Paris green. controlled and the kind of plant treated. Mix the Paris green 
into a paste and then add to the water. Keep the mixture 

thoroughly agitated while spraying. If for use on fruit trees, add 1 Ib. of quick 

lime for every pound of Paris green to prevent burning the foliage. For potatoes 
it is frequently used alone, but it is much safer to use the lime. Paris green and 
Bordeaux mixture may be combined without lessening the value of either and the 

caustic action of the arsenic is prevented, but it is unsafe to use with lime-sulfur. 
(For use with Bordeaux mixture only.) Sal soda 2 lbs., water 

Arsenite 1 gal., arsenic 1 lb. Mix the white arsenic into a paste and then 

of soda. add the sal soda and water and boil until dissolved. Add water 
to replace any that has boiled away so that 1 gallon of stock 

solution is the result. Use 1 quart of this stock solution to 50 gallons of Bordeaux 

mixture for fruit trees. Make sure there is enough lime in the Bordeaux mixture 

to prevent the caustic action of the arsenic. 

(For use without Bordeaux mixture.) Sal soda 1 lb., water 

Arsenite t gal., white arsenic 1 lb., quick lime 2 Ibs. Dissolve the 
of lime. white arsenic with the water and sal soda as above and use 

this solution while hot to slake the 2 lbs. of lime. Add enough 
water to make 2 gallons. Use 2 quarts of this stock solution in 50 gallons of 
water. 

For wet application use fresh white hellebore 4 0z., water 2 or 
Hellebore. 3 gals. For dry application use hellebore x Ib., flour or air- 

slaked lime 5 lbs. This is a yellowish white powder made from 

the roots of the white hellebore plant. It loses its strength after a time and should 

be used fresh. It is used as a substitute for the arsenical poisons on plants or 
fruits soon to be eaten. 

Hard, soft or whale-oil soap 4 lb., water 1 gal., kerosene 

Kerosene 2 gals. Dissolve the soap in hot water; remove from the fire 
emulsion. and while still hot add the kerosene. Pump the liquid back 

into itself for five or ten minutes or until it becomes a creamy 
mass. If properly made the oil will not separate on cooling. 

For use on dormant trees, dilute with 5 to 7 parts of water. For killing plant- 

lice on foliage, dilute with 10 to 1§ parts of water. Crude oil emulsion is made 

in the same way by substituting crude oil in place of kerosene. The strength 
of oil emulsions is frequently indicated by the percentage of oil in the diluted 

liquid : 



THE Controt oF Insect Pests AND PLANT DISEASEs. 597 

For a 10% emulsion add 17 gals. of water to 3 gals. stock emulsion. 
For a 15% emulsion add 104 gals. of water to 3 gals. stock emulsion. 

For a 20% emulsion add 7 gals. of water to 3 gals. stock emulsion. 
For a 25% emulsion add 5 gals. of water to 3 gals. stock emulsion. 

Soap 1 Ib., water 1 gal., crude carbolic acid 1 pint. Dissolve 

Carbolic acid the soap in hot water, add the carbolic acid and agitate into an 
emulsion. emulsion. For use against root-maggots, Cilute with 30 parts 

of water. 

This is a valuable insecticide and is used in several forms. As 

Tobacco. a dust it is used extensively in greenhouses for plant-lice, and in 
nurseries and about apple trees for the woolly aphis. Tobacco 

decoction is made by steeping or soaking the stems in water. It is often used as 

a spray against plant-lice. There are now on the market several concentrated 

tobacco extracts which have been found effective against plant-lice, pear psylla 

and similar insects. Use them according to directions. Tobacco in the form of 

extracts, punks and powders is sold under various trade names for use in fumigating 
greenhouses. 

An effective insecticide for plant-lice is whale-oil soap. Dis- 

Soaps. olve in hot water and dilute so as to obtain one pound of soap to 

: every five or seven gallons of water. This strength is effective 

against plant lice. It should be applied in stronger solutions, however, for scale 

insects. Home-made soaps and good laundry soaps, like Ivory soap, are often as 

effective as whale-oil soap. 

There are now on the market a number of preparations of petro- 

Miscible oils. leum and other oils intended primarily for use against the San 
José scale. They mix readily with cold water and are immedi- 

ately ready for use. While quickly prepared, easily applied and generally effect- 
ive, they cost considerably more than lime-sulfur wash. They are, however, 

less corrosive to the pumps and more agreeable to use. They are especially 

valuable to the man with only a few trees or shrubs who would not care to go 

to the trouble and expense to make up the lime-sulfur wash. They should be 

diluted with not more than ro or 12 parts of water. Use only on dormant trees. 

Quicklime, 20 lbs. 

Home-made Sulfur (flour or flowers), 15 lbs. 
lime and Water, 50 gals. 

sulfur wash. The lime and sulfur must be thoroughly boiled. An iron kettle 
is often convenient for the work. Proceed as follows: Place the lime in the 

kettle. Add hot water gradually in sufficient quantity to produce the most 

rapid slaking of the lime. When the lime begins to slake, add the sulfur and 

stir together. If convenient keep the mixture covered with burlap to save 

the heat. After slaking has ceased, add more waiter and boil the mixture one hour. 

As the sulfur goes into solution, a rich orange red or dark green color will appear. 

After boiling sufficiently, add water to the required amount and strain into the 

spray tank. The wash is most effective when applied warm, but may be applied 

cold. If one has access to a steam boiler, boiling with steam is more convenient 
and satisfactory. Barrels may be used for holding the mixture, and the steam 
applied by running a pipe or rubber hose into the mixture. Proceed in the same 

munner as for boiling in the kettle until the lime is slaked, when the steam may be 

turned on. Continue boiling for 45 minutes to an hour, or more if necessary to get 

the sulfur well dissolved, 
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This mixture can be applied safely only when the trees are dormant—late in 
the autumn after the leaves have fullen, or early in the spring before the buds 

swell. As the San José scale is not killed unless the solution comes in contact 
with it, great care should be exercised to completely cover the branches. 

Within the past few years, commercial concentrated lime- 

Concentrated sulfur solutions have been introduced into this State and have 
commercial been used quite extensively by many fruit growers in combating 

lime-sulfur certain insect pests and fungous diseases. Careful and exten- 
washes. sive experiments have shown that these mixtures when thor- 

oughly applicd will give very satisfactory results in controlling 

the San José scale and the blister mite. For the control of these two pests the 
washes are applicd only during the dormant period of the infested trees. 

Unfortunately it seems impossible to manufacture a standard unvariable mixture 

and we therefore find the different brands varying considerably in their chemical 
and physical composition, although the solutions put on the market during the 

season of 1910 showed much less variation than those sold during previous years. 

In order to use one of these roixtures intelligently and effectively it becomes 
necessary to know its strength or, in other words, its degree of concentration. 

This is best found by using an instrument known as a Beaumé hydrometer. An 

accurate hydrometer may be purchased through your local druggist. The instru- 

ment should range from about 25 degrees to 35 degrees. In testing a lime-sulfur 

solution, simply pour some of the clear reddish liquid into any deep receptacle, 

deeper than the hydrometer is long, and when full gently drop the instrument 

into the solution and wait until it comes to rest. Then read on the hydrometer 

the degree of concentration, which will be the one just at the surface of the liquid. 

When the degree of concentration of the solution is known, the proper dilution 

may be obtained by referring to the following tables computed by Mr. P. J. Parrott 

of the Geneva Experiment Station (Geneva Bulletin 320): 

ee ee ey oer Amount of watér to one gallon of the lime-sulfur 
or degree of : 

concentration. SQiBuiOn: 

Degrees Beaumé. For San José scale. For blister mite. 

Gals. Gals. Gals. Gals. 
lime-sulfur. water: lime-sulfur. water. 

2 I 53 T 73 
26 1 Bee 1 74 
27° I | 6 I 81 

28 I 64 I 8} 
29 I 6} I 9 

30 T 7 I 9} 
gh eT o4 I 10 

a2 I 74 I To} 

33 I 8 I II 

34 I 84 I 114 

Gis I 9 I 12 

| | | 
| i 
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If one is prepared and uses care and is thorough, fairly satis- 

= ahethee a factory concentrated solutions may be made at home. Home- 

fine ae €¢ made solutions will vary considerably and must all be tested 
al to determine the dilutions. They will probably contain more 

or less sediment, which is somewhat objectionable. The fol- 

lowing method of making this wash is given by J. P. Stewart in Pennsylvania 

Bulletin No. 99: 50 Ibs. best stone lime (go-gs% calcium oxide); roo Ibs. sulfur 

(powdered commercial, 994% pure) water to make 50 to 55 gals. total product 

at finish. Put ro gals. of water in kettle and start fire. Place lime in kettle. 

After slaking is well started, add the dry sulfur and mix thoroughly, adding 

water enough to maintain a thin paste, which requires about 5 gallons. After 

slaking and mixing are completed, add water to make about 50 gallons, bring 

to a boil and stir until the sulfury scum practically disappears. Then add 

water to make about 60 gallons and boil down to 50 or §5 gallons. The material 

should be kept well stirred, especially during the early stages of the process. The 

time of boiling should be until the sulfur granules are evidently dissolved, gener- 

ally 40 to 60 minutes. Pour or strain the clear iiquid into a barrel or other storage 

vessel that can be completely filled or corked and cut off air contact with a thin 
layer of paraffin oil, or any other heavy oil. This prevents formation of crystals. 
When ready for use, test the concentrate with a Beaumé hydrometer and dilute 

according to the foregoing table. 

Hydrocyanic acid gas is a deadly poison and the greatest care is 

Fumigation required in its use. Always use 98 to 100% pure potassium 
with hydrocy- cyanide and a good grade of commercial sulfuric acid. The 
anic acid gas. chemicals are always combined in the following proportion: 

Potassium cyanide, 1 oz., sulfuric acid 1 fluid oz., water 3 

fluid oz. Always use an earthen dish. Pour tn the water first, and add the sulfuric 
acid to it. Put the required amount of cyanide in a thin paper bag and when all 

is ready drop it into the liquid and leave the room immediately. For mills and 
dwellings, use 1 oz. of cyanide for every too cubic feet of space. Make the doors 
and windows as tight as possible by placing strips of wet paper over the cracks. 

Remove the silverware and food, and if brass and nickel work cannot be removed 

cover with vaseline or with cloths. Place the proper amount of the acid and water 

for every room in 2-gallon jars. Use two or more in large rooms or halls. Weigh 

out the potassium cyanide in paper bags and place them near the jars. When all 
is ready, drop the cyanide into the jars, beginning on the top floors, since the 

fumes are lighter than air. In large buildings it is frequently necessary to suspend 
the bags of cyanide over the jars by cords running through screw eyes and all 
leading to a place near the door. By cutting all the cords at once the cyanide will 
be lowered into the jars and the operator may escape without injury. Let the 
fumigation continue all night, locking all outside doors and placing danger signs 

on the house. 
No general formula can be given for fumigating the different 

Fumigation of kinds of plants grown in greenhouses, as the species and varieties 
greenhouses. differ greatly in their ability to withstand the effects of the gas. 

Ferns and roses are very susceptible to injury, and fumigation 

if attempted at all should be performed with great caution. Fumigation will 

not kill insect eggs and thus must be repeated when the new brood appears. 

Fumigate only at night when there isno wind. Have the house as dry as possi- 
ble and the temperature as near 60 degrees as practicable. 
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III. THE CONTROL OF PLANT DISEASES. 

H. H. WHETZEL. 

ALFALFA. 

This disease causes 
Dodder. small areas of alfalfa 

Fig..206. to die. Around the 

margins of these areas the ground is 

covered with a tangled mat of yellow 
threads that twine closely about the 
plants and kill them. Infested spots 

should be closely mowed, the stubble 
sprinkled with kerosene, covered with 

dry hay and burned. Only seed free 
from dodder should be used. Samples 
of seed may be sent to the Geneva 

Experiment Station to be examined for 
dodder. Alfalfa seed can be cleaned by 
sifting through 20x20 mesh sieve made 

of No. 34 wire. Geneva Bulletin 305. 
This is the most 

serious fungous dis- 

ease of the alfalfa 

crop in the State. It causes the leaves 

to become spotted and yellow and to 

fall prematurely. New seeding when 

badly diseased should be topped, but 

never mowed closely. When older fields 
are attacked, the hay should be cut a Fic. 206. Dodder on alfalfa, showing the 

few days early to avoid loss of leaves slender cord-like stems and the bunches 
and to permit a new growth that will “of small white flowers. 

usually outgrow the trouble. 

Leaf-spot. 
Fig. 207. 

APPLE. 

Commonly known among 
Scab. growers as ‘‘the fungus.”’ 

Fig. 208. Attacks both leaf and 

fruit, usually most evi- 

dent on the fruit. Spray with lime-sul- 
fur, 1-40 (see table of dilutions p. 500), or 

with Bordeaux 3-3-50: first, just before the 

blossoms open; second, just as the blossoms 
fall; third, 10 to 14 daysafter the blossoms 

fall. In most seasons the second spraying 
seems to be the most important. Spray 
thoroughly. For the use of insect poisons 

with lime-sulfur or Bordeaux mixture, see 

CODLING-MOTH and BUD-MOTH (p. 473). 

: : This is the same as pear 
Fire-blight. blight. It usually ates 
Sippace itself manifest on theapple Fic. 207. Alfalfa leaf-spot, 
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trees in three forms, blossom blight, twig blight, and blight cankers on limbs and 

body. It is caused by bacteria which are distributed by bees and flies and is not 
controlled by spraying. Cutting out and destroying the diseased parts are the 

chief measures to be taken. Make a systematic inspection of the trees one to 

three times a week during the growing season, cutting out all blighted twigs and 

disinfecting the cuts as described below. The bacteria of this disease are carried 

over winter in cankers on the main limbs and bodies of the trees. Remove all 

such cankers witha sharp knife, cutting well into the healthy bark, and wash the 

wound with corrosive sublimate, 1 part to 1000 

of water. Then paint the wound with gas tar or 
lead paint. (Cornell Bulletin 272.) Destroy or 

clean up all old pear and apple trees about the 

premises because such trees harbor the disease. 

This important fungous disease 

New York _ should not be confused with 
apple-tree the “blight canker.” Cankers 
canker. are usually found on the main 
Fig. 210. limbs of old trees, black and 

rough. This canker is very 

common on Twenty Ounce. Since the fungus 

enters through wounds, avoid breaking the bark. 

All wounds made in pruning should be promptly 

painted over. Cut out cankers and treat as for Fic. 208. Apple-scab. 
“blight canker.” Spray early in spring before 

the buds start with lime-sulfur 1-12 or Bordeaux ro—to—50; soak the body and 

the limbs when making first application for scab. Geneva Bulletins 163 and 18s. 

ASPARAGUS. 

The most common and destructive disease of asparagus. It 
Rust. produces reddish or black pustules on the stems and branches. 

Late in the fall, burn all affected plants. Fertilize liberally and 

cultivate thoroughly. During the cutting season, permit no plants to mature and 

cut all wild asparagus plants in vicinity once a week. Rust may be partially con- 

trolled by spraying with Bordeaux, 5—5~50, containing a sticker of resin-sal soda 

soap (see page 502), but it is a difficult and expensive operation and probably not 

profitable except on large acreage. Begin spraying after cutting as soon as new 

shoots are 8 to 10 inches high and repeat once or twice a week until about Septem- 

ber 15. (Geneva Bulletin 188.) Dusting with sulfur has proved effective in 

California. (California Bulletins 165 and 172.) Plant the varieties least affected 
by rust. 

BEANS. 

A fungous disease commonly known among growers as “rust.” 
Anthracnose It is ete over from one season to another in the seed. 
OF. pod-spot. Plant clean seed obtained by selecting pods free from the dis- 

Fig. 271. eased spots. Hand-sorting of seed and seed treatment will not 

control this disease. When beans can be thoroughly hand-sprayed, Bordeaux, 

5-5-50, will contro] the trouble. Spray, first, just when the plants break 

through the ground; second, when first pair of leaves are expanded; third, when 
the pods have set. Cornell Bulletin 239 and New Jersey Bulletin 151. 
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A bacterial disease. Like 

Blight. the anthracnose, blight is 
carried over inthe seed. It 

is difficult to control. It affects the leaves 

chiefly, forming large dead spots. Spraying 

with Bordeaux, as for anthracnose, is said to 

reduce the injury. Cornell Bulletin 239 and 

New Jersey Bulletin 151. 

CABBAGE—CAULIFLOWER. 

In this bacterial disease, 

Black-rot. bacteria get into the sap- 
tubes of the leaves, clog- 

ging them and turning them black; the plants 

drop their leaves and fail to head. Practice 

crop rotation. Soak seed 15 minutes in a solu- 

tion made by dissolving one corrosive subli- 
mate tablet ina pint of water. Tablets may 

be bought at drug stores. Geneva Bulletins 

232 and 251. 
This is a slime mould dis- 

Club-root or ease, The parasite lives in 
club-foot. the soil. Practice cropro- Fic. 209. Blight canker of apple. 
Fig. 212. tation. Set only healthy 

plants. Do not use manure containing cabbage refuse. If necessary to use in- 
fested land, apply good stone lime, 2 to 5 tons peracre. Apply at least as early 

as the autumn before planting; two to four years is better. Lime the seed-bed 

in same manner. (New Jersey Bulletin 98.) This disease is sometimes confused 

with cabbage maggots, which see. 

CARNATION. 

This is a dry rot. Plants affected by this disease die slowly, 
Fusarium, usually a branch at a time. The treatment is same as for 
stem-rot. Rhizoctonia stem-rot. 

Round, grayish spots on the stem and leaves are evidences of 

Leaf-spot. this disease. Treatment is the same as for rust. 
The cause of this disease is a soil fungus. The plants wilt 

Rhizoctonia, suddenly. The stem ic affected with soft rot at or below the 
stem-rot. surface of the soil. In the field, change location of the plants 

frequently, annually if possible. In the benches, use sterilized 

soil or at least use fresh soil. After transplanting into the grcenhouse, keep the 

temperature as low as possible until the plant: become established. Stir the soil 
frequently. Avoid over-watering. Geneva Bulletin 186. 

This disease can be recognized by the brown, powdery pustules 

Rust. on the stem and leaves. Plant only the varieties least affected 
by it. Take cuttings only from healthy plants. Spray (in the 

field, once a week; in the greenhouse, once in two weeks) with copper sulfate, 
1 Ib. to 20 gals. of water. Keep the greenhouse air as dry and cool as is compat- 
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ible with good growth. Keep the foliage free from 

moisture. Train the plants so as to secure a free cir- 

culation of air among them. Geneva Bulletin 100. 

CELERY. 

This is sometimes known as “‘early 
Cerospora, blight.” Itoftenappearsin theseed- 
leaf-blight. bed and becomes destructive early 

in the summer. It is favored by hot 

weather, either wet or dry. Spray with ammoniacal 
copper carbonate, 6—3-45, making about five or eight 
applications and beginning while the plants are still in 
the seed-bed. Bordeaux, 5~5—50, may be used for the 

earlier application. Spray often enough to keep new 

growths of leavescovered. Destroy diseased plants 

and refuse. Cornell Bulletin 132. 
Leaf blight is a fungous disease 

Septoria, leaf- appearing late in the season. It is 
blight or often destructive after celery is 

“late blight.’ stored. The same treatment as 
for ‘“‘early blight” is used except 

that spraying should be continued up to the time the 
plants are harvested. (Cornell Bulletin 132.) Well 

drained celery fields, half-shaded, do not seem to 

suffer from either blight. 

CHERRY. 

A fungus, the spores of which are 

Black-knot carried from tree to tree by the 
wind and thus spread the infection, 

is the cause of this disease. The same fungus also 

affects plums. Cut out and burn all knots before 

leaves appear in the spring. See that the knots 

Fic. 210. New York apple 
tree canker. 

are removed from all plum and cherry trees in the neighborhood. Cornell 
Bulletin 81. 

Brown-rot 
Produced by the same fungus that causes the brown-rot of’ 

plums and peaches. Cornell Bulletin 98, pp. 409-410, and 
of fruit. Geneva Bulletin 98. See also page 494. 

This is a fungous disease in which the leaves become thickly 
Leaf spot. covered with reddish or brown spots and fall prematurely; 

badly affected trees winter-kill. Often, the dead spots drop out, 
leaving clear-cut holes. Spray with lime-sulfur, 1-40 (32% Beaumé), or Bordeaux, 

5-5-so. Make four applications: First, just before blossoms open; second, when 
fruit is free from calyx; third, two weeks later; fourth, two weeks after third. 
See Michigan Board of Agriculture Report 1906, p. 103, and Bureau of Plant 

Industry Circular 27, p. 15. 
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Powdery 
mildew. 
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It attacks leaves at the tip of the growing shoots and is ofteri 
serious on nursery stock. The leaves curl and show white 

mealy growth of thefungus. Dust heavily with sulfur or spray 

with potassium sulfid, 1 0z. to 3 gals. water, or with lime-sulfur as for leaf-spot. 

Septoria, 
leaf-spot. 

Rust. 

Fic. 211. 

Bean an- 

thracnose. 

Downy 
mildew. 

to run and repeat 

11g and 156. 

CHRYSANTHEMUM. 

This is also a fungous disease. Spray with Bordeaux, 5—5—50, 

every ten days or often enough to protect new foliage. Am- 

moniacal copper carbonate may be used but it is not so effective. 

Geneva Annual Report 1892, p. 558. 

Treat as for leaf-spot. Avoid wetting foliage when watering. 

Fic. 212. Club-root of cabbage. 

CUCUMBER. 

This most serious fungous disease of the cucumber is known 

among growers as “‘the blight.”” The leaves become mottled 

with yellow, show dead spots and then dry up. Spray with 

Bordeaux, 5-5—50. Commence spraying when the plants begin 
every 10 to 14 days throughout the season. Geneva Bulletin 
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This is a disease caused by bacteria that get into the sap-tubes 
Wilt. of the leaf and stem, clog and destroy them, causing the plant 

to wilt. The bacteria are distributed chiefly by striped cucum- 
ber beetles. Destroy the beetles or drive them away by thorough spraying with 
Bordeaux, 5-5-50. Gather and destroy all wilted leaves and plants. The most 

that can be expected is that the loss may be slightly reduced. 

CURRANT. 

Very destructive in the Hudson Valley. Canes die suddenly 

Cane-blight while loaded with fruit and leaves like those attacked by the 
or wilt. cane borer. Caused by a fungus which kills the bark in places 

and discolors the wood. No definite line of treatment has 

been established, but the following is suggested: Beginning when the plants are 

small, go over the pkintation three or four times every summer and cut out and 

burn all canes showing signs of disease. Geneva Bulletin 167, p. 292. 
This is caused by two 
or three different fungi. 

The leaves become spot- 

ted, turn yellow and fall 

prematurely. It may be controlled by 

three to five sprayings with Bordeaux, 

5-s—so, but it is doubtful whether the 

disease is sufficiently destructive on the 

average to warrant so much expense. 

Upon the first appearance of currant worms, 

spray with Bordeaux and Paris green, 1 |b. 
to 100 gals., or with arsenate of lead, 4 Ibs. 

to roo gals. Repeat if a second brood of 

worms appears. Iowa Bulletin 30 and 

Geneva Bulletin 199. Fic. 213. Currant leaj-spot. 

GINSENG. 

Leaf-spot and 
anthracnose. 

Fig. 213. 

Fic. 214. Ginseng blight. 

Alternaria This is the most destructive and common disease of cultivated 
blight. ginseng. First, spray the surface of the soil thoroughly with 

Fig. 214. copper sulfate solution, 1 Ib. to 10 gallons, early in the spring 
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before the plants come through; second, spray with Bordeaux, 3-3-50, as soon 
as the plants begin to break through the soil. Spray repeatedly while the plants 

are coming through the soil, making a special effort to spray the stems as it is on 
these that the disease first becomes established in the spring. Spray to keep: 

plant thoroughly covered throughout theseason. Spray seed heads thoroughly 

just after the blossoms fall and again when the berries are two-thirds grown, 

to prevent “‘blast’’ caused by the Alternaria fungus. Destroy diseased tops. 
Special Crops, Feb. 1907, Vol. 6, No. 54, p. 22. 

. Attacks tops shortly after they come up. Spray early with 
Mildew. Bordeaux. 

These are caused by various soil fungi. Favored by wet so 

Root-rots. soils. Drain the soil thoroughly. : std 

A disease caused by a fungus in the sap-tubes of the root. 
Wilt. Wilt is checked by removing the wilted plants as soon as dis- 

covered. Cornell Bulletin 219. 

GOOSEBERRY. 

The fruit and leaves are covered with a dirty white growth of 

Powdery fungus. In setting a new plantation, choose a site where the 
mildew. land is well underdrained and where there is a good circu- 

lation of air. Cut away drooping branches. Keep the ground 

underneath free from weeds. Spray with potassium sulfid, 1 oz. to 2 gals. 

Commence when the buds are breaking and repeat every 7 to 10 days until 

the fruit is gathered. Powdery mildew is very destructive to the European 
varieties. Geneva Bulletins 133 and 161. 

GRAPE. 

This is the most destructive fungous disease of grapes in this 

Black-rot. state. It is carried over from one season to the next chiefly 
in old rotted berries or ‘‘mummies’’ that fall to the ground or 

cling to the vines. Remove all mummies that cling to the arms at trimming time. 
Plow early, tuyning under all mummies and diseased leaves. Rake all refuse 

under the vine into the last furrow and cover with the grape hoe. This cannot 

be too thoroughly done. The disease is favored by wet weather and weeds or 
grass in the vineyard. Use surface cultivation and keep down all weeds and 
grass. Keep the vines well sprouted; if necessary, sprout twice. Spray with 

Bordeaux mixture, 4—4—50, until middle of July,after that with ammoniacal copper 

carbonate. The number of sprayings will vary with the season. Make the first 

application when the third leaf shows. Infections take place with each rain, and 
occur throughout the growing season. The foliage should be protected by a coating 

of the spray before every rain, The new growth, especially, should be well sprayed. 

When the foliage becomes dense the clusters should be sprayed with a “‘trailer’’ 

or hand spraying device. Four applications of Bordeaux mixture should be made. 

In exceptionally wet seasons two applications of ammoniacal copper carbonate 

will be necessary. Apply 50 to 60 gallons of spray to the acre. Use 100 to - 
140 Ibs. pressure; use a 1-16 inch hole in the disk of the nozzle. (Cornell Bulle- 
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tins 254 and 266.) For use of insecticides in Bordeaux, see ‘‘STEELY-BEETLE.” 

(p. 478.) 
This is a fungous disease most evident on the leaves, making 

Downy large brown spots on upper surface with white downy growth 

mildew. beneath. It also attacks the green fruit, causing what is known 
to growers as “‘hard white berry.’”’ Bordeaux as applied for 

black-rot (page 492) will control this disease. 

LETTUCE. 

This is a fungous disease often destructive in greenhouses, dis- 

Drop or rot. covered by the sudden wilting of the plants. It is completely 

controlled by steam sterilization of the soil to the depth of two 

inches or more. If it is not feasible to sterilize the soil, use fresh soil for every 

crop of lettuce. Massachusetts Bulletin 69. 

MUSKMELON. 

This is commonly called “‘blight’’ and is a very troublesome 

Downy disease. The leaves show angular, dead, brown spots, then" 

mildew. dry up and die; the fruit often fails to ripen and lacks flavor. 
The disease is caused by the same fungus 

as is the downy mildew of cucumbers. No effective method 

of control is known. While Bordeaux has proved effective 
in controlling the downy mildew on cucumbers, it seems to 

be of little value in fighting the same disease on melons. 
Report of Botanist of Connecticut Station, 1904. 

: This is same as the wilt of cucumbers; 
Wilt. pens 

same treatment is given. 

OATS. 

The most common and destructive disease 
Smut. ; ; 
r of oats is smut, carried over from one 

Fig. 215. 
season to the next by the fungus spores 

on the seed. It is entirely prevented by treating the seed 

oats before planting with a solution of formalin, 1 pint 
to 45 or 50 gallons of water. Place the oats on aclean floor 

and sprinkle on the formalin as they are shoveled over. Use 
one gallon to the bushel. Mix the oats thoroughly, then 
shovel them into a pile and cover with blankets or canvas. 

After standing in the pile two to four hours the oats, if they 
are to be drilled, should be spread out to dry; or they 
may be sown by hand without drying. Use one peck more 
seed per acre to allow for swelling of the grain. Treat- 
ment once in three years is usually sufficient to prevent 

material loss from smut. U. S. Farmers’ Bulletin 250 and 

Wisconsin Bulletin 111. Fic. 215. Gai-smut. 
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ONION. 

This mildew or blight, as it is commonly called, is a fungous 

Mildew. disease much like the blight of potatoes. Spray with Bordeaux, 
5-5—-50, beginning when the plants show three leaves. Repeat 

every ten days until crop is harvested. Add one gallon sticker (see page 502) to 

every 50 gallons of the mixture. It is useless to begin spraying after the disease 

appears. Cornell Bulletin 218. 

This can be detected by the black pustules on the leaves and 

Smut. bulbs. It is troublesome only where onions are grown exten- 

sively. It may attack the seedlings, killing them outright, or 

may appear on mature bulbs in fall. Onions from sets or those started in clean 
soil and transplanted seldom suffer. Practice crop rotation. Drill into the rows 

when planting’seed, roo Ibs. sulfur and 50 lbs. air-slaked lime mixed, to the acre. 

Geneva Bulletin 182. 

PEACH. 

This is the most serious 

Brown-rot. fungous disease of stone 
Fig. 216. fruits in this state and one 

of the most difficult to con- 

trol. Plant resistant varieties. Prune the 

trees so as to let in sunlight and air. Thin 

the fruit well. Spray with self-boiled lime- 

sulfur, 8—8-50, (see page 501), to which add 

2 Ibs. arsenate of lead to 50 gallons. Spray 

first about time shucks are shedding from 

young fruit; second, 2 to 3 weeks after first, 

using same combinations as for first; third, 

about one month before fruit ripens, with 

self-boiled lime-sulfur, 8-8-50, omitting the 

poison. U.S. D. A. Bureau of Entomology 

Circular 120. p. 6-7. 
This often proves trouble- 

Black-spot some in wet seasons and 
or scab. particularly in damp or 
Fig. 217. sheltered situations. While Fic. 216. Mummies on peach tree 

this disease attacks the the result of brown-rot. 

twigs and leaves it is most conspicuous and 

injurious on the fruit where it appears as dark spots or blotches. In severe 

attacks, the fruit cracks. In the treatment of this disease, it is of prime im- 

portance to secure a free circulation of air about the fruit. Accomplish this 

by avoiding low sites, by pruning and by removal of windbreaks. Spray 
with self-boiled lime-sulfur, 8-8-50, applying at samc time as for brown-rot. 

(See page 501). 
This is a fungous disease in which the leaves become swollen 

Leaf-curl. and distorted in spring and drop during June and July. 
Elberta is an especially susceptible variety. Easily and com- 
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pletely controlled by spraying the trees once, 

before the buds swell, with Bordeaux, 5—s5—so, or 
with the lime-sulfur mixtures used for San José 
scale (see under fungicide, page 500). Cornell 

Bulletin 276. 

Yellows is a so-called “‘physio- 

Yellows. logical disease.” Cause un- 
known. Contagious and quite 

serious in some localities. Known by the pre- 
mature ripening of the fruit, by red streaks and 

spots in the fruit flesh and by the peculiar 

clusters of sickly, yellowish shoots that appear 
on the limbs here and there. Eradication is 
the only means of control. Dig out and burn < 

diseased trees as soon as discovered. Fic. 217. Black-spot on peach. 

PEAR. 

This is the same as fire-blight of apple but it is more destructive 

Fire-blight. to pears. It kills the twigs and branches on which the leaves 
suddenly blacken and die but do 

not fall. It also produces cankers on the trunk and 

large limbs. Prune out blighted branches as soon as 

discovered, cutting 6 to 8 inches below the lowest evi- 

dences of the disease. Disinfect with corrosive subli- 
mate solution, 1 to tooo. Clean out limb and body 

cankers as described for fire-blight on apple trees, 
Disinfect all large wounds and cover with coat of paint 

or gas tar. Cornell Bulletin 272. Plant the varieties 
least affected. 

Scab is a fungous disease very similar 

Scab. to apple scab, but it is not the same. 
Fig. 218. It is very destructive to some vari- 

eties,as,for example, Flemish Beauty 

and Seckel. Spray three times with lime-sulfur, 1-50 
(32° Beaumé), or Bordeaux, 3-3-50, as for apple scab 
(page 486). Cornell Bulletin 145 and Geneva Bulletins 
67 and 84. Fic. 218. Pear-scab. 

PLUM. 

This is the same disease as black-knot 
Black-knot. of cherries and is controlled in same 

way. (Page 489.) 

This is the same as brown-rot of 

Brown-rot peach, and should be treated in the 
Fig. 219. same way. (Page 494.) 

This is the same as leaf-spot of 

cherry and may be controlled b 

Leaf-spot. two om three space of self. 
boiled lime-sulfur or Bordeaux, 

3-3-50. Make the first one about ten days after the Fic. 219. Brown-rot on 

blossoms fall and the others at intervals of about three plum, 
20 
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weeks. Japan plums should not be sprayed with Bordeaux. Geneva Bulletins 

98 and 117. 

POTATO. 

There are different kinds of potato blights and rots. The most 

Blight and rot. important are early blight and late blight—both fungous dis- 
eases. Early blight affects only the foliage. Late blight kills the 

foliage and often rots the tubers. Two serious troubles often mistaken for blight are: 

(1) Tip burn, the browning of the tips and margins of the leaves due to dry 

weather; and (2) flea-beetle injury, in which the leaves show numerous small holes 

and then dry up. The loss from blight and flea-beetles is enormous—often one- 

fourth to one-half the crop. For blight, rot, and flea-beetles, spray with Bor- 
deaux, 5-5-50. For addition of insect poisons see POTATO FLEA-BEETLES. Com- 

mence when the plants are 6 to 8 inches high*and repeat every 10 to 14 days 

during the season, making 5 to 7 applications in all. Use 40 to 100 gallons per 

-acre at each application. Under conditions exceptionally favorable to blight 
it will pay to spray as often as once a week. Geneva Bulletins ror, 123, 221, 

241, 264, 267, 279, 290 and 311. 

Scab is caused by a fungus that attacks the surface of the 

Scab. tubers. It is carried over 
on diseased tubers and in 

the soil. Treat tubers before cutting by soak- 
ing in formalin solution, 1 pint to 30 gallons 

water, for 2 hours, or in corrosive sublimate, 

1 oz. to 7 gallons, for 14 hours. Plant in 

clean soil. In general, when land becomes 

badly infested with scab it is best to plant it 

with other crops for several years. Vermont 

Bulletin 85 and Maine Bulletin 141. 

QUINCE. 

This is a fungous disease 

producing round, reddish 

brown spots on the leaves 

and fruit. Spray three times 

with Bordeaux as for apple and pear scab. 

Cornell Bulletin 145. Fic. 220. Fruit spot on quince. 

Leaf and Fruit 
Spot. 

Fig. 220. 

RASPBERRY. 

Anthracnose is very destructive to black raspberries, but not 
Anthracnose. often injurious to the red varieties. It is detected by the circular 

Fig. 222, or elliptical, gray scab-like spotson the canes. Avoid taking 

young plants from diseased plantations. Remove all old 

canes and badly diseased new ones ds soon as the fruit is gathered. Although 

spraving with Bordeaux, 5—5—5o0, will control the malady, it may not be profitable. 

If spiaying seems advisable, make the first application when the new canes are 6 to 

Sinches highand follow with two more at intervals of 10 to 14 days. ~Geneva 

Bulletin 124. 
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This is a destructive disease affecting both red 

Cane-blight and black varieties. Fruiting canes suddenly 
or wilt. wilt and die. It is caused by a fungus which 

attacks the cane at some point and kills the bark 

and wood, thereby causing the parts above to die. No successful 

method of treatment is known. In making new settings use only 

plants from healthy plantations Remove the fruiting canes as soon 

as the fruit is gathered. Geneva Bulletin 226. 

This is often destructive, particularly to the red 

Crown gall or varieties. It is detected by the large, irregular 
root-knot. knots on the roots and at the crown underground. 

It is a contagious disease. Never set plants 
showing root-knots. Avoid planting on infested land. The same 

disease occurs on peaches. 

Red-rust is often serious on black varieties, but 

Red-rust. does not affect red ones. It is the samé as red rust 
of blackberry. Dig up and destroy infected plants. 

ROSE. 

This is one of the commonest diseases of the rose. 
Black leaf spot. It causes the leaves to fall prematurely. Spray 

with Bordeaux, 5-5-—50, beginning as soon as 

the first spots appear on the leaves. Two or three applications 

at intervals of ten days will very largely control the disease. 

Ammoniacal copper carlonate may be used on roses grown under 

glass. Apply once a week until disease is under contol. 
For greenhouse roses, keep the steam pipes painted 

Mildew. with a paste made of equal parts lime and sulfur 
mixed with water. The mildew is a surface feed- 

ing fungus and is killed by the fumes of the sulfur. Out-door 
roses that become infested with the mildew may be dusted with 

sulfur or sprayed with a solution of potassium sulfid, 1 oz. to 3 gallons Fic. 221.— 
water. Spray or dust with the sulfur two or three times at inter- Raspberry 

vals of a week or ten days. anthracnose. 

STRAWBERRY. 

This is the most common and serious fungous disease of the straw- 

Leaf-spot berry. It is also called rust and leaf-blight. The leaves show 
spots which are, at first, of a deep purple color, but later enlarge 

and the center becomes gray or nearly white. The fungus passes the winter in the 

old diseased leaves that fall to the ground. In setting new plantations, remove 

all diseased leaves from the plants before they are taken to the field. Soon 

after growth begins, spray the newly set plants with Bordeaux, 5—-s—so. Make 
three or four additional sprayings during the season. The following spring, spray 

just before blossoming and again 1o to 14 days later. If the bed is to be fruited 

a second time, mow the plants and burn over the beds as soon as the fruit is gath- 
ered, Plant resistant varieties. Cornell Bulletin 79. 
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TOMATO. 

This is the most destructive foliage disease of the tomato in the 

Septoria, state. The distinguishing character of this fungous disease is 

leaf-spot. that it begins on the lower leaves and works toward the top, 
killing the foliage as it goes. It is controlled with difficulty 

because it is carried over winter in the diseased leaves and tops that fall to the 

ground. When setting out plants, pinch off all the lower leaves that touch the 

ground; also any leaves that show suspicious looking dead-spots. The trouble 

often starts in the seed-bed. Spray plants very thoroughly with Bordeaux, 

5-5-50, beginning as soon as the plants are set out. Stake and tie up for greater 

convenience in spraying. Spray under side of leaves. Spray every week or 

ten days. 

TURNIP. 

Club t This is the same disease as the club-root of cabbage. Same 

UD-roOt, treatment. 
This is a bacterial disease, the same as soft rot of cabbage. 

Soft rot. Plant on soils free from the disease. Avoid planting varieties 

especially susceptible to the trouble. The white turnip seems 

to be more susceptible than the yellow varieties. 

WHEAT. 

This is conspicuous in the field at “heading’’ time. Both grain 

Loose smut. and chaff are attacked and transformed into a loose black 

powder, most of which is blown away by harvest time, leaving 

the stalk bare. It is common and destructive. In 1907, the average loss in New 

York was at least 10 percent. This smut is not controlled by treatment with for- 
malin or other chemicals, but should be prevented by treating the seed with hot 

water as explained on page 502. U.S. D. A. Bureau Plant Industry Bulletin 

152, pages 39-41. It is well to plant a variety known to be resistant to the disease, 
as Jones No. 6, or to use seed from fields known to have been free from smut. 

This is usually not detected until harvest time. The affected 

Stinking smut. heads appear nearly normal, only the kernels being attacked. 
The diseased kernels are composed of a brown, foul-smelling 

powder. They may be crushed easily between the thumb and finger. Readily 
controlled by treating the seeds with formalin solution as for oat-smut, which see. 

U. S. D. A. Farmers’ Bulletin 250. 

IV. FUNGICIDES. 

The most important fungicides are as follows: Bordeaux mixture, con- 

-centrated lime-sulfur, self-boiled lime-sulfur, ammoniacal copper carbon- 

ate, potassium sulfid, copper-sulfate, flowers of sulfur, corrosive sublimate, 

formalin. 
Copper sulfate 4 Ibs, stone lime or hydrated lime 4 lbs., water 

Bordeaux so gals. Bordeaux is the fungicide most generally used. The 
mixture. strength varies according to the plant to be sprayed. The 
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formula given above is the strength usually recommended. When a different 
strength is necessary, the formula is given under the disease. Stock mixtures of 

copper sulfate and lime are desirable. They are prepared in the following manner: 

Dissolve the required amount of copper sulfate in water in the 
Copper-sulfate. proportion of one pound to one gallon several hours before the 

solution is needed; suspend the copper sulfate crystals in a sack 

near the top of the water. A solution of copper sulfate is heavier than water. As 
soon, then, as the crystals begin to dissolve the solution will sink, bringing wates 

again in contact with the crystals. In this way, the crystals will dissolve much 

sooner than if placed in the bottom of the barrel of water. In case large quanti- 

ties of stock solution are needed, two pounds of copper sulfate may be dissolved in 
one gallon of water. 

Slake the required amount of lime in a tub or trough. Add the 

Lime. water slowly at first, so that the lime crumbles into a fine powder. 

If small quantities of lime are used, hot water is preferred. 
When completely slaked or entirely powdered add more water. When the lime 
has slaked sufficiently, add water to bring it to a thick milk or to a certain number 

of gallons. The amount required for each tank of spray mixture can be secured 
approximately from this stock mixture which should not be allowed to dry out. 

Hydrated or prepared lime of good quality may be substituted for the stone lime. 
Place the required amount in the barrel or tank and add water. No slaking is 
required. Do not used air-slaked lime. 

Take five gallons of stock solution of copper sulfate for every 

To make fifty gallons of Bordeaux required. Pour this into the tank. 
Bordeaux. Add water until the tank is about two-thirds full. From the stock 

lime mixture add the required amount. Stir the mixture, add 

water to make 50 gaMons. Experiment stations often recommend the diluting 

of both the copper sulfate solution and the lime mixture to one-half the required 
amount before pouring together. This is not necessary, and is often impracticable 

for commercial work. It is preferable to dilute the copper sulfate solution. Never 
pour together the strong stock mixtures and dilute afterward. Bordeaux mixture 

of other strengths as recommended is made in the same way, except that the 

amounts of copper sulfate and lime are varied according to the requirements. 

It is not necessary to weight the lime in making Bordeaux mix- 
The ferro- ture for a simple test can be used to determine when enough of 

cyanide test. a stock lime mixture has been added. Dissolve an ounce of 
yellow prussiate of potash in a pint of water and label it ‘‘poison.”” 

Cut a V-shaped slit in one side of the cork so that the liquid may be poured out in 
drops. Add the lime mixture to the diluted copper sulfate solution until the 

ferro-cyanide test solution will not turn brown when dropped from the bottle into 

the mixture. It is always best to add a slight excess of lime. 
Some plants are injured by the ordinary strength of Bordeaux 

Bordeaux even when properly made. Others, as the apple, are sometimes 

Injury. injured by a weak Bordeaux under certain weather conditions. 
Fig. 222. The leaves of most varieties of stone fruits, especially peaches 

and Japanese plums, are almost sure to be injured by Bordeaux 
except in very weak mixtures. The injury to these plants consists usually of 
small holes in the leaves, very similar in appearance to the shot-hole effect of cer- 
tain fungi. The injury on apple occurs on both the leaves and the fruit. On the 
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leaves it consists of quite definite brown 
spots very much like certain leaf spots 
due to fungi. The injury on the fruit 
takes the form of russeting. It may even 
cause large cracks to appear. Some 

varieties of apples suffer more than 

others. Wet weather during spraying 
season appears to be one of the chief 

factors in the production of Bordeaux 

injury on apples. It has also been 
shown that ‘“‘the more copper sulfate 
the greater the injury.” This injury Fic. 222. Bordeaux injury on apples. 
may be avoided by using lime-sulfur 

instead of Bordeaux. Fora fuller discussion of this subject see Geneva Bulletin 287. 

Concentrated lime-sulfur solutions may be purchased from the 

Concentrated manufacturers, of which there are now a large number making 

lime-sulfur. a good product, or they may be prepared by the grower him- 
self. The following directions, given by J. P. Stewart, are taken 

from Pennsylvania Bulletin No. 99: 
50 lbs. best stone lime (g0o-95% calcium oxide). 

100 Ibs. sulfur (powdered commercial 99 4%pure). 
Water to make 50 to 55 gallons total product. 
Put 10 gallons of water in kettle and start fire. Place lime in kettle. After 

slaking: is well started add the dry sulfur and mix thoroughly, adding water enough 

to maintain a thin paste, which requires about 5 gallons. After slaking and mixing 

are completed, add water to make about 50 gallons; bring to a boil and stir until 

the sulfury scum practically disappears. Then add water to make about 60 gallons 
and boil down to 50 or 55 gallons. The material should be kept well stirred, espec- 
ially during the early stages of the process. The time of boiling should be until the 

sulfur granules are evidently dissolved, generally 40 to 60 minutes. Pour or strain 
the clear liquid into a barrel or other storage vessel that can be completely filled 

and corked, or cut off air contact with a thin layer of paraffin or any other heavy 

oil; this prevents formation of crystals. 
When ready for use, test the concentrate with a Beaumé hydrometer and 

dilute according to the following table: 

Concentrate Dilute for Dilute for 

testing degrees peach leaf-curl apple, pear, cherry 

Beaumé trees dormant summer spray 

35 1-164 1-434 
34 I-16 I—424 

33 I-15} I-41 
32 I-15 I-40 

31 I-14} I-39 

30 I-14 1-374 
29 I-13 I-36 
28 I—13 I-35 

27 I-12} I-334 

26 I-12 I-324 

25 t—12 Isa 
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Arsenate of lead may be added to the diluted concentrate at the rate of 2 to 3 
pounds to 50 gallons. Do not use paris green, arsenite of lime, or arsenite of soda 

with lime-sulfur. 

This is not a boiled solution as might be inferred from the 

Self-boiled ™2™°* It is prepared by placing in a barrel 8 Ibs. best stone 

lime to which is added a small quantity of cold water to start 

it slaking. Eight pounds of sulfur worked through a sieve 
to break up the lumps is then added slowly to the slaking lime, 

which is kept from burning by the addition of just enough cold water so as not 
to drown it. The slaking mixture must be stirred constantly. Just as soon as 
the slaking is completed (which should be in 5 to 15 minutes) fill the barrel with 

cold water (50 gals.). The mixture is strained into the sprayer tank through a 

sieve of 20 meshes to the inch. It must be agitated constantly while being applied 
as it settles rapidly. When properly made this is simply a fine mechanical mix- 

ture of lime and sulfur produced by the heat and bubbling action of slaking and 
should have but little sulfur in solution. This mixture is especially adapted for 

the spraying of peaches and plums in foliage as it causes no injury. Arsenate of 

lead may be added to this mixture. U.S. D. A. Bureau Plaat Industry Circular 
27 and Bureau of Entomology Circular 120. 

Copper carbonate 5 0z., ammonia 3 pts., water 50 gals. Dilute 

Ammoniacal the ammonia in seven or eight parts of water. Make a paste 
copper of the copper carbonate with a little water. Add the paste to 

carbonate. the diluted ammonia and stir until dissolved. Add enough 
water to make 50 gallons. This mixture loses strength on 

standing and should be made as required. It is used in place of Bordeaux 

when one wishes to avoid the coloring of maturing fruits or ornamental plants. 
Probably it is not so effective as Bordeaux. 

If large amounts of the above mixture are required, it is more economical for 
the grower himself to make the copper carbonate. Proceed as follows: Dissolve 

12 lbs. of copper sulfate (blue vitriol) in 12 gals. of water in a barrel. Dissolve 15 

Ibs. of sal soda in 15 gals. of water (preferably hot). Allow the solution to cool; 

then add the sal soda solution to the copper sulfate solution, pouring slowly in 

_order to prevent the mixture from boiling up and running over. A fine precipitate 

which will settle to the bottom after the mixture has stood about twelve hours is 
formed. Siphon off the clear liquid above. Wash the precipitate by adding clear 

water, stirring, and again allowing to settle. Siphon off the clear water, strain the 

precipitate through muslin, and allow it to dry. This iscoppercarbonate. The 
above amounts will make about seven pounds. 

Potassium sulfid (liver of sulfur) 3 oz., water 10 gals. As 

this mixture loses strength on standing, it should be made just 

lime-sulfur. 

Potassium before using. It is particularly valuable for the powdery mil- 

sulfid. dew of many plants, especially of gooseberry, carnation rust, 

rose mildew, etc. 

‘Copper sulfate 1 lb., water 15-25 gals. Dissolve the copper 

Copper sulfate in the water. It is then ready for use. One pound in 
sulfate. twenty gallons of water has been found effective against peach 

leaf-curl. This mixture should never be applied to the foliage, 

but must be used before the buds break. A much weaker solution has been 

recommended for trees in leaf, but it is rarely used. 
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Sulfur has been found to possess considerable value as a fungi- 

Sulfur. cide. The flower of sulfur may be sprinkled over the plants, 
especially when they are wet. It is most effective in hot dry 

weather. In rose houses, it is mixed with half its bulk of lime and made into a 

paste with water. This is painted on the steam pipes. The fumes destroy mildew 
on the roses. Mixed with lime, it has proved effective in the control of onion smut 

when drilled into the rows with the seed. Sulfur is not effective against black-rot 

ot grapes and many other diseases. 
Corrosive sublimate 1-0z., water 7 gals. An effective solution 

Corrosive for potato scab. Soak seed potatoes one and one-half hours. 
sublimate It is also a good antiseptic for dressing wounds. After cutting 
solution. out fire-blight or canker, swab the wound thoroughly with this 

solution, ° 
This is a gas dissolved in water. Commercially, it has a strength 

Formalin. of about 40 per cent. One pint dissolved in thirty gallons of 
water is used effectively in preventing potato scab (soak tubers 

for two hours and plant in clean soil), or smut of oats and stinking smut of wheat 

(soak seed in solution for ten minutes, drain and sow the next day). 
Resin 2 Ibs., sal soda (crystals) 1 lb., water 1 gal. Boil until 

“Sticker”? or of a clear brown color—one to one and one-half hours. Cook in 
adhesive. iron kettle in the open. Useful for onions, cabbage and other 

plants hard to wet. Add this amount to each fifty gallons of 

Bordeaux. For other plants, add this amount to every one hundred galions of 

the mixture. This mixture will prevent the Bordeaux from being washed off 

by the heaviest rains. 
The smuts of certain cereals may be controlled by the use of 

Hot water. hot water in treating the seed. The following so-called ‘‘modi- 
fied Jensen method” is recommended in Bulletin 152, Bureau 

of Plant Industry, for treatment of seed for loose smuts of wheat and barley. This 

applies only to treating small quantities of seed for a seed plat from which clean 

seed for the general crop may be obiained. 

‘The seed should be soaked for five to seven hours in water of ordinary room 
temperature, 17 to 22° C. (63° to 72° F.). It should be placed in small loose sacks . 

or wire baskets containing not more than one-half peck each and drained for a 

short time. It is of the greatest importance that the seed should be treated in 

small lots in order that all the grain may be quickly and uniformly brought to the 
desired temperature. Two tubs or vats of water should be provided. In one 

tub (No. 2) the exact temperature required should be maintained. The other 

tub (No. 1) is used for bringing the grain to the temperature of the treatment, so 

as not to lower the temperature in tub No. 2. Galvanized iron tubs of 20 to 

40 gallons capacity and kerosene or gasoline double burner stoves are sufficient 

for the treatment. The drained sacks or baskets of seeds should be plunged into 

tub No. 1 for a minute, then transferred to tub No. 2 and kept agitated while 

immersed at the temperatures and for the periods specified below, the temperature 

mentioned being maintained as nearly as possible. 

For barley, 15 minutes at 52° C. (125.6° F.) 

For wheat, 10 minutes at 54° C. (129.2° F.) 

“In treating barley, if the temperature should rise above 52” C. (125.6° F.) the 

time of immersion must be reduced to ten minutes at 53° C. (127.4° F. ) or five 
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minutes at 54° C. (129.2° F.). Above 54° C. (129.2° F.) there is no safe margin. 

Ii the temperature falls slightly below 52° C. (125.6° F.), the time of treatment 

should be increased in proportion. A temperature lower than 51° C. (123.8° F.) 

will not be effective. In treating wheat, if the temperature should rise above 

54° C. (129.2° F.) or fall below 52° C. (125.6° F.) the time for immersion must 

be diminished or increased accordingly. Under no circumstances should a tem- 

perature of more than 55° C. (131° F.) be allowed. Temperatures below 51° C. 

(123.8° F.) are ineffective. 

‘Seed treated as indicated may be planted as soon as it is sufficiently dry to run 

freely through the drills. In many cases the grain germinates as well or better 

when rested after treatment than if sown immediately. A good thermometer 

should be used for all treatments. Several weeks before sowing the seed should 

be treated for germination.’? (The above is quoted from Bureau Plant Industry 

Bulletin 152, pages 39-41.) 

V. GENERAL PLAN FOR SPRAYING THE APPLE ORCHARD. 

I. Dormant season before leaf buds open but.just as they are swelling: 
a. Lime-sulfur as a contact spray for 

San José scale 32 to 33° Beaumé 1-8. 
Blister mite 32 to 33° Beaumé 1-11. 

b. Add arsenate of lead, 2 pounds to 50 gallons, to the lime-sulfur as a poison 

for 
Bud-moth 

Cigar case-bearer 

II. After leaf buds open but before blossoms open, i. e., when just beginning 
to show some pink. Watch weather and get spray on before rain, not after: 

a. Lime-sulfur solution, 32° Beaumé 1-40, or Bordeaux, 3-4-50, for apple 

scab (the fungus). 

b. Arsenate of lead, 2-3 pounds to 50 gallons, added to lime-sulfur or Bor- 
deaux as a poison for 

Bud-moth 

Cigar case-bearer 

Canker-worm 

This application should never be omitted during cold, rainy seasons. 

III. After petals have fallen, beginning when about two-thirds have fallen. 

Have spray on before rains come. This is important. 
a. Lime-sulfur, 32° Beaumé 1-40, or Bordeaux, 3-4-50, for 

Apple scab 

Leaf spot 
b. Arsenate of lead, 2-3 lbs. to 50 gallons, used with lime-sulfur or Bordeaux 

for 

Codling-moth 

Canker-worm 

Bud-moth 

This is the most important of all the applications. 
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IV. Ten days to two weeks later. Before rain period : 
a. Lime-suifur, 32° Baumé 1-40, or Bordeaux, 3—-4—-50, for 

Apple-scab 

Leaf-spot 

b. Arsenate of lead, 2-3 lbs. to 50 gallons, used with lime-sulfur or Bordeaux for 

Codling-moth 

Canker-worm 

V. Eight to nine weeks after blossoms fall: 

Same as IV for late scab infections and late attacks of codling-moth. In most 

seasons this application is not necessary. 

If aphis appears, spray before leaves curl with whale-oil soap, 1 lb. to 6 gallons, or 

kerosene emulsion diluted with six parts of water, or use one of the tobacco 

extracts. 

VI. GENERAL PLAN FOR SPRAYING THE PEACH ORCHARD+* 

I. Dormant season before the leaf buds begins to swell: 

a. If scale is not to be combated, spray with lime-sulfur, 32° Beaumé 1-15, 

or Bordeaux, 4—4—50, or copper sulfate, 2 lbs. to 50 gallons of water, for 

Peach leaf-curl 

Any of these will be effective if properly applied. Spray from both directions 

to coat every bud, being sure to apply before buds have begun to swell at all. 

b. Lime-sulfur, 32° Beaumé 1-72, for 

San José scale 

This will also control peach leaf-curl. 

II. About the time the calyces or shucks are shedding from the young fruit: 
a. Self-boiled lime-sulfur, 8-8—50, with arsenate of lead, 2 Ibs. to 50 gallons, for 

Scab 

Brown-rot 

As this is rather early for the scab and rot the self-boiled lime-sulfur may be 
omitted, using merely 

b. Arsenate of lead, 2 Ibs. to 50 gallons of water, for 

Curculio 

If the self-boiled lime-sulfur is omitted, add to each 50 gallons of water, milk of 

lime made by slaking 2-3 Ibs. of good stone lime. This will tend to counteract 

any caustic action of the arsenate of lead. 

III. Two or three weeks later or about one month after petals fall: 

a. Self-boiled lime-sulfur, 8—-8—50, for 

Scab 

Brown-rot 

b. Add 2 Ibs. arsenate of lead for 

Curculio 

IV. About one month before fruit ripens: 
a. Self-boiled lime-sulfur, 8-8—50, for 

Brown-rot 

b. Omit arsenate of lead. 

*Taken om U.S. D. A. Bureau of Entomology Circe. 120 :6—4. 
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THE RELATION OF LIME TO SOIL IMPROVEMENT* 

E. O. Fippin 

Lime has long been used as a means of soil improvement. Its use 
for this purpose is destined to increase. 

The use of marl and ashes was comparatively common among: the 
Greeks at the beginning of the Christian era although the use of lime 
probably began at a later period. The use of marl in Britain and Gaul 

is described by the Roman General Varro, who died B. C. 28. In Eng- 
land, lime was commonly used during the latter part of the Eighteenth 

Century, and pits were frequently sunk in the fields from which chalk 

was taken to apply on the land. In America, also, lime, often in the 

form of gypsum or land plaster, was used to a considerable extent as a 
means of soil improvement in the Northeastern States. But in total, 

lime has been applied only to a small fraction of a per cent. of our 

farm lands. The rise of the use of commercial fertilizer during the 
latter half of the 19th Century to a large extent supplanted the use of 
lime, so that in the last three decades it has been relatively little used 

as a means of increasing soil productiveness. 
It would seem that our function at this time is to explain some 

of the ways in which lime is of value in the soil, thereby deriving a basis 
on which to present some of the peculiar demands as well as trade oppor- 

tunities involved in the use of lime in soil improvement. This may serve 

to some extent to guide lime dealers and manufacturers in meeting the 
needs of farmers who are now looking intelligently upon lime as a 

legitimate material for their use. Not all soils require the application 

of lime nor do all soils and all crops require it in the same form or in 

*Paper read before the National Lime Manufacturers’ Association of Pittsburg, Pa., 
January 27, 1910. 
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620 CircuLar No. 7. 

the same amount. We shall therefore discuss the subject under the 

folowing heads: 

1. The etfects of lime on the soil and the crop. 

2. The general need of lime, including its loss from the soil. 
3. The forms and availability of lime to be used on the soil. 

4. Practical questions of supply, prices, and application of lime as 

viewed by the farmer. 

A great movement toward conservation is getting under way in the 
United States—conservation of forests, of mines, of streams and of soil. 

Speaking broadly, our American agriculture has been extensive. It has 

met the need for more produce by taking up more and newer land rather- 

than by an increase in the productive capacity of the old land. Indeed, 

the usual course of development is the subjugation of the more readily 

reclaimable land, followed by a more or less rapid decline in its produc- 

tion, which is succeeded either by abandonment or by such intelligent 

management as shall not only bring it again to its former productiveness 

but even to surpass that condition. 

We take occasion here to divert attention to the fundamentally impor- 
tant fact that the time has now come when American demand tor mure 

produce can no longer be met by extensive or slip-shod methods or of 

expansion of the producing area, but must be met by increase in the 
unit production, that is, by increased acre-yields. It is true that there is 

a considerable area of arid and swampy land to be developed, but the 

process is expensive and the area totally inadequate. Increased yields is 
the point upon which attention must be centered, and it is encouraging tc 

know that it holds large promise. There is no reason why American 

farms may not equal or exceed the record of German farms on which the 
yield of wheat has been raised from the indifferent amount of 12 or 15 

bushels to an average of 28 bushels, or of English farms on which tne 

average is 32 bushels. As a business proposition there is also involved 

increase in the net income per acre. This paramount question has been 

given national prominence through its public discussion by the Presidents 
of two of the leading railroads. 

THE EFFECTS OF LIME ON THE SOIL AND THE CROP. 

Lime has three types of effect on soil productiveness: (1) Physiological 

or Biological, (2) Chemical, (3) Physical. In this discussion we have 

in mind primarily the base calcium rather than any particular compounds 

of calcium, except as those may be mentioned. 
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(1.) Physiological effects. (a.) Lime is an essential element of 

food for all higher plants and for many of the lower forms. It seems 
to be especially necessary in the leaves and stems of plants for the proper 

elaboration of starch. The total amount required is generally small, 

although it differs greatly for different plants. Franke reports the per- 

centage of lime (CaO) in a few plants as follows: 

Potato leaves. 2s e ot eee ee 2.9 % 
Potata tibérs e-t3 e sere re o.1 % 
Rea straw 3S alee 1.88% 
Pea Seedoe Hianil aoe okh ONT eee 0.13% 
MODACO ~. ho Xe ae ea eee ee 6.18% 
Wood of trees 46,235. Se ee 0.01-0.02% 

The amount of lime removed per acre by different crops is calculated 
by Warrington to be as follows: 

Yield. Lime removed 
per acre. 

£2 
| ond (2 pa Ao: = g.2 
2 CA ae a ae Ei0 

| Meadow hay..... 1% T 22s 
Red clover....... Baye 90.0 
Potatoes.» . i... Gu tas 3.4 
Pee tips eat hs. ore iy eles 74.0 

We would call particular attention to the large use of lime by the 

legumes, as clover and pea, because this is especially important in soil 
improvement. 

While there is considerable need of lime as food for plants, the supply 
of lime in the average soil is ample for those needs. It is the exception 

_when its use is necessary to furnish food-calcium. Lime has not, there- 

fore, been recognized as a normal fertilizer constituent like nitrogen or 
phosphorus, but rather as an amendment or supplement to the soil 

mechanism. 

(b.) Lime maintains the solution of the soil in a condition of alka- 

linity favorable to many crops and micro-organisms. Most crops thrive 

in a neutral or slightly alkaline medium; a few plants will grow in a 
distinctly acid solution. The legumes, as clover, beans, peas, are 
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especially sensitive to an acid condition, and a zy ooo Solution has been 

found very injurious to clover roots. When the importance of the 

legume as a means of soil rejuvenation as well as a source of proteid 
animal food 1s remembered, this factor becomes exceedingly critical, for 

both legumes and live-stock are necessary to a permanent, self-contained 

svstem of soil productiveness. The distribution of certain species of 

plants is governed largely by the content of lime in the soil. The chest- 

nut, for example, avoids a soil rich in lime; so does the arbutus and the 

rhododendron; on the other hand, the natural success of alfalfa is closely 

associated with an abundance of lime in the soil. 

(c.) The micro-organisms, particularly certain bacteria, are now 

recognized as an important constituent of the normal soil. Especially 

important are those forms concerned with the element nitrogen. The 

ultimate source of nitrogen is the atmosphere, but in its free form it is 

not available to the higher plants. In commercial fertilizers it costs 

15.to 25 cents per pound. Its transformation from the free atmospheric 

condition to forms available to crops is chiefly a function of certain 
species of soil bacteria which thrive in a neutral or slightly atkaline 

solution and are especially promoted by lime carbonate. They are of 

three classes: one lives free in the soil and can depend on atmospheric 

nitrogen; the second lives in nodules on the roots of clover, alfalfa, 

beans, etc., and gives these crops their special manurial value; the third 

group effects the formation of nitrates from the various forms of organic 

matter which come into the soil. In other words, however rich the soil 

may be in humus, which is the storehouse of soil nitrogen, the nitrogen 

becomes available only through the processes of ammonification and 

nitrification which take place best in a soil rich in soluble lime carbonate. 

We thus see the direct relation between lime and the nitrogen question. 

This is made more clear by the table of results obtained by Dr. Lyon on 

the Cornell University farm with limed and unlimed Dunkirk clay loam 

soil. The plots were planted to alfalfa. The difference between the 

plots was first recognized by the much darker green color of the limed 

section. Analyses were made of the alfalfa plants, the weed plants, and 
the soil extract, from each plot, with these results: 
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AVERAGE OF 10 PLoTs. 

l | 
Percentage Nitrates in 

bs | Percentage of | Percentage of of nitrogen dry soil. 
Yield of hay. alfalfa in | nitrogen in | in Erigeron Parts per | 

mixed hay. | pure alfalfa. | annus. million. 

} 

| | | | 

Pg. =..|/ 103 .1 70 3-30 1270 8.08 
Unlimed.... 74.4 60 2.52 1.40 4.27 

It appears from this data that the yield of hay was increased almost | 

40 per cent; the proportion of alfalfa was increased 10 per cent; the 

percentage of nitrogen in the crops was increased; lastly, the amount 

of available nitrogen in the soil at the end of the growing season after 
feeding a larger crop was larger on the limed soil than on the unlimed 

soil. These results are in accord with general experience, and similar 
results have previously been obtained on the University farm. It is clear, 
therefore, that an adequate supply of lime carbonate in the soil is essential 

to the formation of available nitrogen. 
(d.) Lime assists in maintaining the favorable sanitary condition of 

the soil. As has been intimated, the normal soil teems with organisms. 

Some of these are concerned with the food supply; others with the 
normal decay of organic matter; still others produce an injurious or 

poisonous form of decay, and yet others produce various types of dis- 
eases. To a large extent those forms which produce a favorable type of 

decay are promoted by the presence of lime, and those which produce 

the opposite or toxic form of decay are to a similar extent inhibited. 

This is seen in another way. An important part of the farmers’ 

attention is now directed to the control of various diseases of his crop 
produced by fungi, bacteria, etc. Some of these, as, for example, the 

club-root or finger-and-toe disease of cabbage, turnips, etc., can be 

readily prevented by the use of lime on the soil. Other diseases, as 

the potato scab, are favored by lime. These relations are sufficient to 

indicate the practical concern of the presence or absence of that material. 

(2.) Chemical effects. (a.) Lime liberates certain plant food 

elements from their more insoluble combinations. In the early days of 

agricultural chemistry, it was thought that by an analysis of the soil and 

of the ash of plants, the proper fertilizer to be applied could be deter- 

mined. We now recognize this to be impracticable for at least two 

reasons: (1) The soil contains a large store of the plant food constit- 
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uents. Of potash, for example, soils contain from a few thousand 
pounds to a hundred thousand or more pounds; of phosphorus, from a 

couple of thousand pounds to forty or fifty thousand pounds in an acre 

of soil one foot deep. But the plant food is not readily soluble or avail- 
able and chemical methods have not been able to distinguish with 

sufficient accuracy between the available and the unavailable portion. 

(2.) Chemical determinations do not measure the favorableness of the 

five or six other conditions of the soil which are as essential to plant 

growth as is the food supply. These include moisture, oxygen, etc. 

Fertilizers affect these, for their function is not single. 

The two important constituents whose direct availability from the soil 

particles is most affected by lime are potash and phosphorus. A large 

array of figures and observations shows that lime liberates potash in an 

available form in the soil. This is to be expected from chemical laws. 

It is a matter of substitution. The lime takes the place of the potassium 

in its insoluble combinations. Probably the most representative figures 

on this point are those of Frear of Pennsylvania, who found on nine soils 

of widely different character an increase in the availability of potash 

ranging from 6 per cent on muck to 55 per cent on red shale clay. The 

average for the nine soils was 23 per cent, equivalent to 60 pounds 

potassium per acre. 

Phosphorus is the mineral food element present in smallest amounts 

of any constituent in normal soil. It may exist in three primary com- 
binations. These are lime phosphates, iron phosphates and aluminum 

phosphates. The latter two forms are exceedingly insoluble and are 

not materially affected by carbonated water, so that phosphate in these 
combinations is largely unavailable to plants. Lime phosphate, on 

the other hand, has its availability much increased by carbonated 

water over pure water. Consequently, by the use of lime which will 
change some of the iron and aluminum phosphates to lime phosphates, 

the availability of phosporus is increased. Frear found on the same 
nine soils in Pennsylvania on which the availability of potash was 
determined, that 200 bushels of lime per acre increased the availability 

of phosphorus from 16 per cent on muck to 140 per cent on a lime- 

stone clay; in only one case—that of a black shale—was its availabil- 

ity decreased. The average increase on eight soils was 43 per cent, 

equivalent to 140 pounds per acre. From this and other investigations, 

it is clear that the use of lime is especially desirable on soils rich in 
iron and aluminum but low in lime. The net result of the use of lime 
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is equivalent, therefore, to the application of potash and phosphate 
fertilizers to the soil, not to mention the marked influence on nitrates. 

It may be remarked further that this is entirely legitimate, as the soil 

store of food, while not to be wasted, is not to be hoarded; it is to be 

used wisely. 

(b.) Lime corrects the lack of basicity in many soils. This lack 
of basicity has often been termed acidity. That is not strictly true, as 
there is not a positive soluble acidity. The ‘great majority of soils give 
solutions that are alkaline or neutral to phenolphthalein. But there 
are silicate, iron and organic compounds, largely insoluble, which 
have an avidity for lime, the satisfaction of which contributes largely 
to productiveness. 

(c.) It is now well established that there may be _ various 

types of toxic substances in the soil, largely of an organic character. 
It has also been shown that some of these are rendered less injurious 

by an abundance of lime in the solution. 

(d.) Organic matter in the form of humus is a very important 

constituent in the soil. It represents an advanced stage in one type 
of decay. This type, while largely biological, is generally identified 
with a good supply of lime, and in the absence of lime the organic 
matter may disappear without the production of the humus substance. 
Further, the acid humic substance is very soluble and hence readily 
lost by leaching. The brown liquid from manure heaps and swamp 

land which is so characteristic of many southern streams is due to this 

soluble humus. A base, such as lime, forms with it less a soluble com- 

pound so that the humus is fixed and retained. The excellent supply 

and condition of humus in the majority of the soils of the Northwest- 
ern states and of the Houston or black prairie soils of the Gulf states 
are largely traceable to their high percentage of lime. Thus we see 
that lime is essential to a proper utilization of raw organic matter. 

(3.) Physical effects. (a.) The most marked physical effect of 

lime is seen on clay soil. Lime flocculates the finest particles and pro- 
motes a granular structure. This is exceedingly important, because 
the physical properties of the soil, particularly its porosity, which is 

determined by the fineness of the particles and their arrangement, 
determine the retention and movement of water, circulation of air, and 

temperature, through which the food supply is made available. E-xper- 

iments show a very pronounced amelioration of puddled clay soil by 

the use of lime. This effect was in fact the earliest object of liming. 
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Warrington reports the remark of an English farmer to the effect that 

liming clay soil enabled him to plow with two horses where he for- 
merly used three. 

(b.) The effect of lime in flocculating and fixing humus _ has 
been mentioned. It is partly a physical action. 

(c.) Lime has been considered to bind sandy soils. We know 

of no experimental evidence on this point. We should consider other 

effects it might have as primary and this binding action under field 
culture as secondary. 

THE GENERAL NEED OF LIME. 

We have now sketched some of the effects of lime on soil, from 

which may be seen its importance. Before discussing the forms of 

lime and other practical details, a few words concerning the relative 
extent of soils in need of lime and also the rate of loss of lime from 

soil may not be amiss. 

While the use of lime has been largely confined to the States son 

of the Mason-Dixon line and east of Indiana, that limitation is not to 

continue. We find that under cultivation there is a larger removal of- 

basic elements than of acid elements. This develops a lack of basicity. 
The rate at which the need for lime’ will be developed will 
depend on several conditions. Among these are the supply of lime 
and other bases in the soil, the crop yields and types of farming, and 
the fertilizers and manures used. The larger the amount of humus in 

the soil in proportion to lime the larger will be the removal of lime in 

the drainage. Those fertilizers leaving sulfuric and hydrochloric acid 
residues in the soil especially favor loss of lime. 

On the Rothamsted plots in England about 312 pounds of irae 
was lost per acre from the plot receiving no manure or fertilizer, while 

723 pounds were lost from the plot receiving ammonia and magnesium 

sulfate and acid phosphate. 
In New York we have large sections of the state in the improve- 

ment of which the use of lime is highly desirable if not absolutely essen- 

tial. The part of the state in need of lime is much larger than the 
part not in need of lime. All our highland section in the Southwest- 
ern quarter of the state needs lime, especially for success with clover. 

Much of the lake plains and of the eastern part of the state have a 
similar need. In the improvement of our soil we emphasize, first, the 

control of water, involving drainage particularly; second, an adequate 
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supply of lime; third, ample humus; fourth, good tillage; fifth, 

fertilizers. 

Our neighboring states need much lime. Pennsylvania farmers 
have led in its use. The New England states, New Jersey and Mary- 

land are all emphasjzing the need of lime, and their need is not a whit 

greater than that of the South Atlantic and Gulf states and those in 

lower Mississippi valley. Study the detailed soil conditions and that 

fact will become apparent. The fact that soil has been derived from 

lime rock does not preclude that need. Many of those soils are mark- 

edly low in lime and respond well to its use. Note that I would 

emphasize not lime alone but lime in connection with methods which will 

mecerease humus. 

Ohio is taking a lead in the advocacy of lime on large areas of her 
soil. Within the last five years, Illinois and Missouri have come 
prominently into the list of those states which recognize the need of 

lime for the upbuilding of many of their soil types. While the need 

is great and widespread, it is not a matter for a blanket recommenda- 
tion, and I know of but one safe rule—for each state institution and 

each farmer to work out the local requirement. You will readily see 
the field. We are now beginning to see over and through the old 

adage that “lime enriches the father but beggars the son,” to the 
principle that lime with manure and good management is good business. 

THE FORMS AND AVAILABILITY OF LIME. 

The base calcium is the determining factor in the value of various 
forms of lime. We shall not discuss magnesia, the general chemical 

action of which is the same as calcium. We would not recommend 

the use of very high magnesian limes, especially on soils low in cal- 

cium. The best forms to use will depend on five factors: 

(1) The form in which calcium is united. 

(2) The actual amount of calcium contained. 

(3) The availability of the compound. 
(4) The fineness of the material and the convenience and expense 

involved in its application to the soil. 

(5) The character and condition of the soil. 

1. Form of combination. Calcium is used in a number of com- 
binations. In a pure form the calcium equivalent in 100 pounds is 
about as follows: 
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_ Equivalent 
in composition 

oer lump time 
(a.) CaO, Lump lime, freshly burned lime, 

quick. lies neat. 6 Seen emer re ae 100 

(b.) Ca(OH),—Hydrated lime,  water- 
slaked) Aimae wep crt is Semis eerie eaepeas 54 132 

(c.) CaCO,—Lime carbonates, air-slaked 

lime, ground limestone, marl....... 40 180 

(d.) CaSO,+2H,O—Gypsum, land plaster 23 310 
(e.) Ca,(PO,),- Lime phosphate, ground 38 Pure 187 

phosphate tOGk- 2.) saree eee 39 ©425¢CaCO, ~=—«181 
(f) CaH,(PO,).+CaSO,—Acid phos- 

phate Wore Vo APO) “ines teed te sae 23 310 

(o.)°2.(CaQ)¢P3O. Basic vrslagx: *)Photias 

phosphate powder t.74520 Soke ee 43 165 

(h.) Ashes (containing quick lime)...... 15).t0430 450 

Strictly speaking, the lime manufacturers are concerned with only 

the first three forms but these must compete to some extent with other 

forms. Phosphate fertilizers may sometimes owe their benefits to their 

lime contents. The same result might then be obtained from lime at 

a much less cost. 

In general, we would avoid the use of any form of lime contain- 

ing sulfate, owing to its tendency to develop an acid condition. 
Sulfate fertilizers have been shown not only to increase the loss of 

lime but to increase the soil acidity. Ammonium sulfate fertilizers are 

particularly obnoxious in this way, as shown by the Pennsylvania, 

Rhode Island and other results. The elimination of sulfate cuts out 

gypsum and, as a source of lime, should exclude acid phosphate. The 

other forms are to be considered on the basis of their availability, cost 
of calcium, and supplementary material carried. 

2. The actual amount of calcium carried is clear, from the above 
table. This must partly affect the cost and will determine transporta- 

tion and handling charges. 
3. Availability of lime is closely related to the composition. (a.) 

Chemically, the quick lime is most active, and on that point there is 

no distinction between lump lime and hydrated lime, since in a moist 
soil they must reach the same condition. All of the functions of lime 

are most effectively executed by this form. It passes into solution 
readily. Consequently, it is generally considered that precautions 
must be exercised in the amount applied. It has been considered to 
destroy organic matter too rapidly. Whether there is a chemical effect 

distinct from the biological effect is not clear. At any rate, it does 
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seem to result in the more rapid destruction of humus than less soluble 

forms. It must therefore be used in less amounts, in order not to 

injure crop growth during the early period of its contact. Sandy soil 
will stand less of this form than clay. In’ soils low in humus, prob- 

ably 1,200 pounds is a fair limit for sand and 1% or 2 tons for heavy 

clay. Those soils rich in organic matter will stand a larger amount 
without injury. 

(b.) Basic slag is a readily available form of lime and of phos- 

phate, without any inherent objectionable qualities. Its use is a mat- 
ter of expense. The same point applies to ashes. 

(c.) In the case of all hydrates of lime it must be remembered 

that they come ultimately to the carbonate form. The soil atmosphere 

and moisture, especially where much humus is present, are several 

hundred times as rich in carbon dioxid as the outside air. While lime 
in large lumps “air slakes” relatively slowly, when in the fine pow- 

der in which it should be incorporated in the soil, the change is rapid. 
We know of no determinations of the rate of this change in the soil 
and do not see how it can be accurately determined in normal soil; 
but there is much reason to believe that the reversion would be com- 
plete in a few weeks at most. 

The availability of lime, whether as oxid, hydrate or carbonate, is 
determined ultimately by the availability of the carbonate. 

(d.) The solubility of lime carbonate in pure water is about one 

part to 30 thousand. But this does not at all measure its availability 
in the soil. Lime carbonate is over 30 times as soluble in carbonated 
water as in pure water, and the soil solution is a carbonated water. 

The development of caves is due to this formation of the more soluble 
bi-carbonate where carbon dioxid is present. Thus: 

H Soe 

ge oa Co; 

CaCO,+H,0+CO,=Ca aCO,+H,0-+ eS xa 
Lo. 

Again, the availability of the lime is influenced by the organic 
acids and by the numerous other mineral substances always in solution 
in the soil water. There is abundant reason for the availability of 

pure lime carbonate, which may be applied as ground lime rock or 

marl. There is the further fact to be remembered that no injury 

need be expected to follow the use of ground rock or marl in any 



630 CircULAR No. 7. 

quantity. It is the form in which nature has applied lime most largely 

and with the results of which we are familiar. The saying that a 

limestone soil is always a fertile soil may be too broad and indefinite, 
but it has a large basis of truth. Note the blue-grass soils of south- 

eastern Pennsylvania, the Valley of Virginia and north-central Ken- 

tucky ; also much of the wheat land of the northwest, where we have 

observed 50 per cent of lime carbonate in layers of soil near the surface. 
Supporting these observations are the positive results of several 

experiment stations over a period of years. To quote only one or two, 

Maryland found a somewhat larger yield from five years’ results, 
including 3 crops of corn and one of wheat, when 13,000 pounds shell 

marl or 2,600 pounds of ground shell lime were used than when 1,400 

pounds of lump lime were used. 

AVERAGE OF PLots, 5 YEARS. 
Grain. Straw. 

Grounds limes StOMe di. ko teases ee eee aie 8,240 lbs. 13,750 Ibs. 

Pe alaStie witne way es Sena aren oe Guede eee Sone emC eee 7,440. Ibs, 12,10@ Mines 

Hunt summarizes 25 years’ experience with lime in a four-year 

rotation of corn, oats, wheat and clover at the Pennsylvania Station. 

This shows that for the whole period, 4,000 pounds of lump lime once 

in four years gave poorer results than 4,000 pounds ground limestone 

every two years. 

Limestone or marl will do the work, but this fact need be no dis- 

couragement to the lime dealer. We have shown that all forms of 

lime come to the carbonate form in the soil. We shall next show that 

the effect and availability of lime is determined very largely by its 
degree of fineness and the thoroughness with which it is mixed with the 

soil. The matter therefore resolves itself into the question of the form 

in which the largest amount of lime in the finest state of division can be 

gotten on the soil. Practically, it is often more convenient to reach 

‘this proper degree of fineness through burning than through grinding. 

4. Fineness of division. The finer the -form -of the;iimewaie 

greater its availability. Excluding the sulfates, we are inclined to 

put more emphasis on the fineness than upon the combination, whether 

oxid, hydrate or carbonate. Considering the calcium content, the first 

cost and freight and the fineness, it is often better to use the lump or 

hydrated or ground lime than the ground limestone or marl. We 

usually put the matter to farmers on this basis. It is found impos- 
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sible to attain the same degree of fineness by grinding that is attained 

by burning and slacking. Seventy-five per cent, at least, of the 
ground material should pass a 100 mesh screen. The larger the per- 

centage of coarse material the larger the amount necessary to get the 

same net effect. Considering composition and fineness, 50 pounds of 
lump lime is equivalent to 

60 pounds hydrated lime. 
100 pounds air-slaked lime. 

250 pounds ground limestone or marl. 

Coarse, lumpy lime when present even in large amounts is of rela- 

tively little value in the soil. Its physical condition is bad. Just here 

it may be well to say that much of the so-called “ agricultural lime ” 

is of too poor quality, owing either to physical or to chemical condi- 

tions, to be used in construction. The chances are that it is equally 

poor for agricultural purposes and we do not consider it to be to the inter- 

ests of either the farmer to buy or the manufacturer to sell the material 

on a blanket statement. It- may be very useful and there may be 
an equitable basis for its purchase and use, but such material should 
stand entirely on its condition and content of calcium and other food 

constituent. The farmer can afford to purchase the best commercial 

lime if he needs lime. Any other arrangement is an adjustment to 

special circumstances. 

5. The character and condition of the soil relate to the texture and 
composition. Clay soils are more likely to need lime than are sandy 
soils. Clay soils appear to be somewhat more affected physically by 
caustic or hydrated than by carbonated lime. On the other hand, the 

availability of lime carbonate is greater in a soil rich in decaying organic 
matter than in one deficient in that constituent. For this and other 

reasons it is esbecially important to couple organic manures with the use 

of lime. They supplement each other and together bring out the best 

cllects of both. Soils rich in humus can stand more lime than those 
deficient. Clay soils will stand more than sandy soils without injury. 

The leguminous crops are more responsive than other crops to 

lime. Because of their relation to nitrogen-storage, they are a large 
factor in soil upbuilding. Consequently we see the advantage of the 

combination and the futility of their separate use in most cases. 

The United States Bureau of Soils studied under uniform condi- 

tions in wire baskets, 220 different soils from all parts of the country. 
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Different commercial fertilizers with and without lime, and manure and 

green-manure from cowpeas with and without lime, were used. As an 

average of all tests it was found that barnyard manure and cowpea 

vines with lime were tied for first rank. Lime generally increased the 
efficiency of complete commercial fertilizers; and lime alone ranked 

next to nitrate when single elements were used. This is a most inter- 

esting indication not only of the importance of lime but of the desir- 
ability of the combination of lime with organic matter. 

PRACTICAL QUESTIONS OF SUPPLY. 

Assuming the need of lime and the decision to use it, there are 
many practical questions confronting the farmer. First, his call for 

lime for the soil has not generally merited much special consideration 
from the manufacturer or the dealer. Consequently prices are often 
not satisfactory. Lime for the soil must be relatively cheap,—not a 

cheap form of lime, however. We find a wide divergence from a can- 

vass of prices of a large number of manufacturers in New York and 
Pennsylvania. Without analysis, freight rates and information con- 
cerning the form to use and its availability in the soil, the farmer is 
certainly at sea. If he has this information, whether to purchase lump, 

hydrated or ground lump lime, or ground limestone or marl, is still a 

question. Caustic lime is very disagreeable and inconvenient to handle. 
It is troublesome to slake. The hydrated lime does not feed readily 

in the fertilizer drill, and the fertilizer drill has too limited a capacity 

and too slow a feed. Lime distributors are not generally available. 
So that the use of lime is not a simple problem at the start. 

There is a basis upon which the farmer and the lime producer or 

dealer may come together to their mutual advantage. We should 

strive to attain that status. From the farmer’s point of view the fol- 
lowing considerations are of vital importance in his use of lime in soil 

improvement : 

(1.) Data as to forms of lime handled, composition, type of 

packages, and price. 

(2.) Supplies of lime in different forms at relatively convenient 

distributing points. 
(3.) The larger availability of ground burned lime and ground 

lime rock. Ground burned lime is especially desirable, when 
in a granular condition and put up in bags. The granular 

texture makes it easy to distribute. It does not require 
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slaking before application and the bags are a great con- 

venience. Hydrated lime and ground lump lime should 
be handled only in paper bags. The Ohio dealers have 

done much more along this line than New York dealers, 

probably because of stimulation by the call for lime for the 
soil. 

(4.) Prices as favorable as possible. Farmers will generally use 

lime in car lots. It would therefore seem that they may 

expect dealers’ rates. Certainly, some prices quoted are 

quite prohibitive. Others are satisfactory. 
(5.) Lime distributors are needed. It is not generally known 

where they may be purchased. We are acquainted with two 

types on the market. Several of the experiment stations 

have put out plans from which the farmer may have a 

spreader made-up by the local blacksmith at a reasonable 
cost. Our point is that the physical difficulties are a large 
element in the use of lime and that anything which aids in 
removing these will promote the use of lime. 

We have endeavored to explain some of the effects of lime on the 
soil and to discuss the leading points involved in the form and appli- 

cation of lime to the soil. We trust we have been able to give some 

view of the field for the extension of the lime manufacturing business 

in the direction of soil improvement. If we have succeeded in leading 

them to some extent to meet that need as well as to assist the farmer 

in securing a supply of lime reasonably satisfactory in form and price 

we shall feel our mission discharged. We would suggest that co-oper- 

ation is the word to keep in mind. 

Lime distributors may be purchased from the following concerns: 

Belcher and Taylor A. T. Co., Box 200, Chicopee Falls, Mass. 

Empire Drill Co., Shortsville, N. Y. 

Hench & Dramgold Co., York, Pa. 

International Harvester Co., Springfield, Ohio. 
Lowell M. Palmer Co., York, Pa. 

Ontario Drill Co., Deposit, N. Y. | 

Spangler Mfg. Co., York, Pa. 
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CLASSIFICATION OF LIME FOR AGRICULTURAL PURPOSES. 

Agreement between the Directors of the New England and New 
Jersey Experiment Stations and the Special Committee of the National 
Lime Manufacturers’ Association, of Boston, March 3, 1909. 

Must contain 93% combined 
oxides and hydrates and all 

(1) Spraying 4 pass a standard 100-mesh 
sieve. 

(1) Hydrate 
Must contain not less than 
90% combined oxides, hy- 

(2) Land....4drates and carbonates, of 
which not over 25% shall be 

(1) High Calcium | carbonates. 

( Must contain 90% combined 
(1) Lump.... | oxides and carbonates, of 

(2) Caustic. . { (2) Fines.... 4 which not more than 10% 
(3) Ground.. | shall be carbonates, except- 

ing Ground, which may con- 
LIME tain 20% carbonates. 

( Must contain 90% combined 
(2) Dolomitic ( (3) Ground Limestone....... { carbonates and pass 50-mesh 

or | sieve. 
High Magnesium 

(u(4) sain Slakedies -jaeeeniee Not guaranteed, contains 
core, ashes and refuse. 

All shipments except Kiln Slaked shall be accompanied by a 
statement showing (1) proper class name and (2) guaranteed analysis, 

in which the respective percentage of calcium and magnesium oxides 

are given. 
Package shipments to show class and analysis on each package. 

Bulk shipments to have class and analysis statement attached 

either to invoice or inner side of car. 
All Lime to be sold by weight, cwt. or ton. 

Analyses to be those at kiln and guaranteed. 
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THE BROOD MARE 

M. W. HarPER 

In the selection of breeding stock, we must keep in mind the principle 
of heredity that “like produces like.’ This applies to the brood mare 

as well as to the stallion. Bad qualities in the mare are as likely to appear 

in the colt as are bad qualities possessed by the stallion. The influence 

of the mare in the transmission of qualities to the foal is often very 

Fic. 1.— Suffolk Punch mare. “ The Lady.” 

much underestimated, and frequently ignored entirely by horse-breeders. 
The general appearance and the pedigree of the stallion are given much 
prominence, while in the brood mare they are entirely lost sight of. 

This cannot be other than a serious mistake, and the farmer who keeps 

worthless mares for breeding simply because he cannot seli them will 

635 
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not be able to compete with his neighbor who keeps only the best brood 
mares, even though they both patronize the same stallion. The mare 

has as much influence upon the colt as has the stallion. Once in a while 

we may get a very fine colt from an inferior mare, but such is very rarely 

the case, and no man can afford to breed horses for this exceptional 

case. 

It is a serious but common error in breeding horses to suppose that 

the bad points in one animal can be fully offset or overcome by the good 

points in the mate. The statement that the stallion controls the out- 

ward characters and the mare the internal characters has led many 
breeders to think that the offspring would resemble the paternal parent 

irrespective of the mother. Such is not the case. Errors in conforma- 

tion are not to be offset by choosing a mate that is abnormally developed 

in a contrary direction. The foundation of successful horse-breeding is 

to mate two animals both of which are as nearly perfect as possible. 

The mare 

No matter what type or breed is selected, the brood mare should be 

ot good size for the breed to which she belongs, ponies excepted. Her 

conformation should be rather open. The eyes should be prominent, 

bright and well set; the head should be fine and feminine in appearance; 

the neck rather thin, not coarse, as short, thick-necked brood mares 

often prove disappointing. The shoulders should slope well into the 

back, and the withers be high rather than low. The back should be 

rather short, with a somewhat longer underline. The ribs should be 

well sprung and rather open. The hips and short ribs should not ap- 

proach each other too closely. The hind quarters should be broad and 

deep. The pelvic region should be broad to insure ease of foaling. 

The legs and feet of the brood mare should be especially noted. The 

bones of the limbs should be clean and free from coarseness, so that 

the legs appear wide and flat. Tendons should be prominent and free 

from meatiness, and the hair fine, silky and glossy. Coarse, kinky, 

profuse hair that tends to grow from the sides as well as the back of 

the legs, below the hocks and knees, usually indicates coarseness, sluggish- 

ness, spongy bone and tendency to diseases of the limbs. The feet should 

be of medium size, well-shaped, dark colored, tough, elastic and close 

of texture. Mares having poor hoofs—too small, too large, too soft 

and spongy, too weak, brittle, wide and low in the heels, too shallow 

and flat, too steep and contracted—are not desirable for breeding pur- 

poses. The wearing qualities of the horse depend largely on the character 

of the legs and hoofs. 
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When satisfied in these particulars, note the action of the mare. The 
step should be regular, firm, free and elastic. A fast, regular and snappy 

walk is essential to all classes of horses, whether draft or driving. The 

legs and feet should move free of each other and without interfering. 

Fic, 2— Good type of draft brood mare and foal. 
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In the driving and coach types, action at the trot is very essential. It 
should be regular, free, and without a paddling or straddling motion. 

It is of great importance that the brood mare be free from all 

forms of unsoundness or disease that is hereditary or communicable 

to the offspring. Many breeders have fallen into the error of considering 

any broken-down, halt, maimed, blind or otherwise unsound mare fit 

for breeding purposes when no longer able to work. It should be said 

that blemishes, the result of accident, are not hereditary or transmissible 

and do not render the individual mare unfit for breeding. The greatest 

possible care must be exercised, however, in deciding whether the blemish 

is the result of accident or an inherent deficiency. 

Furthermore, it is desirable that the brood mare have a good dis- 

position. Infirmities in temper or disposition seem to be readily trans- 

Fic. 3—Hackney brood mares. 

mitted to the offspring. Pregnant mares are often quarrelsome and 

many distressing accidents occur when the mare has a naturally mean 

disposition. 

While absolutely perfect mares can rarely if ever be found, and few 

farm breeders can afford to reject a mare for small and unimportant 

defects, yet it would be of great advantage to each horse-breeder and 

a boon to the horse-breeding industry in general were all actually 

unsound and notably unsuitable mares rigorously rejected when selecting 

breeding stock. 

Productive period in brood mares 

The most fertile period in the mare’s life is usually at four to twelve 

years of age. In exceptional cases, this period may be extended both 
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ways. Just how young it is safe to breed fillies or young mares is a 

question concerning which there is great difference of opinion. Is it 

safe to breed a two-year old filly? This is the question asked every- 

where. In some cases it is perfectly safe, and in many cases it is far 

from safe and positively detrimental to both the young mare and her 

offspring. 

The advisability of breeding a two-year old filly depends upon at 

least three important factors: First, the breed. Is the filly a draft-bred 

mare? Horses of draft breeding mature much earlier than the lighter 

Fic. 4— General-purpose farm team, showing draft blood and weighing between 

1200 and 1300 pounds. 

and more active breeds, so that a draft filly at two years old is often as 

forward as a trotting or running filly at three years of age. Second, the 

individual animal. There is considerable difference in the way mares 

mature. Usually a smoothly turned, neat and well-finished filly makes 

its growth earlier than a rougher, more vigorous individual. Again, 

the feed and care have much to do with the early maturity of the filly. 

One that is kept growing continuously will mature earlier than one 

imperfectly cared for and which receives a set back each winter. Third, 
the object sought. Is the question to improve the strain of horses 
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with which you are breeding, or simply to market the greatest possible 
number of animals? If the object is to improve the strain, one should 

never attempt to breed a two-year-old filly. 

The practice in certain draft-horse producing countries, Great Britain 

for example, is to breed the draft fillies the spring they are two years old 

and allow them no work whatever that season. After weaning their 

foals, they are taken as three-year-olds and put to work, and not bred 

Fic. 5.— Good type of general-purpose mare, weighing 1200 pounds. 

again until they are four years old. This system is worthy of adoption 

when one wishes to know the breeding qualities of his mare as early as 
possible, otherwise there is no advantage, as one will secure just as 

many colts if he waits till the mare is three years old and then breeds her. 
When draft horses are wanted simply for marketing, there is no 

reason why fillies cannot be bred at two years of age, provided they are 

mature, have been well grown, and their owner is willing to feed and 

care for them properly during their pregnancy. Nor is there any reason 
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why they should not be bred each year thereafter. They should not, 
however, be put to work till over three years of age. 

At about twelve years, the productive powers of some draft mares 

will begin to wane, although many of them are reliable breeders to 

about fifteen years, especially if they have been bred continuously from 

their maturity. Above this age, it is rarely profitable to keep them for 

breeding. Perhaps it is best to dispose of draft brood mares at ten or 
twelve years old unless they are exceptionally good breeders, in which 

case they should be kept as long as they will breed. 

, a 
Vie ee 

“20° 
ow, 

a 

Fic. 6.—A _ six-horse farm work team. 

Season of the year to breed 

The natural time for foals to arrive is in the spring, and under ordi- 
nary conditions, especially on breeding farms, this is customary. How- 

ever, on most farms the mare must do the season’s work in addition 

to raising the colt. This often necessitates breeding the mares so as 
to have the colts arrive in the fall. With good stables, abundance of 
food and the necessary help, there is no reason why mares should not 

be made to foal in the fall if it is more convenient to have them do so. 
21 
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In fact, if one is forced to choose between a spring foal with no chance 

properly to favor the mare and a fall foal which arrives and is suckled 
while the mare is laid by, the latter would be more desirable. During 
winter, however, both mare and foal will require more attention than 

if bred to foal in the spring. By fall foaling, the youngsters can be 

given a good start before they are set back by the short pastures and 

flies of mid-summer. 

The mare is not so likely to breed in the fall and winter as in the 

spring. She is often thin in flesh after the summer’s work. But by 
increasing the food, especially the grain rations, by regular and moderate 

exercise, and by blanketing, the desired results can often be brought 

about. The bowels should be kept free from constipation by feeding 

moderate amounts of succulent foods. 

Breeders of race and show horses take every advantage of the age 

limit, and therefore favor early foaling. There are also unquestionable 

benefits to be derived from the life in the open, and the new grass to 

commend springtime for foaling, but the prejudice against fall colts 

is not altogether warranted and circumstances may be such as to make 
it most advantageous. 

When mares should be tried 

There is great diversity of opinion as to when and how often a mare 

should be tried after she has been served by the stallion. It can be ac- 

cepted as a general rule that if the mare is perfectly normal and healthy 

she will conceive. If she is not normal or is unhealthy, she either 
will not conceive at all or only occasionally at best, and even then 

there is likely to be difficulty. We should see to it that her organs are 

perfectly normal and that she is in good health. We should not change 

her diet or her mode of life so suddenly as to upset her general health. 

Some mares are shy breeders. If a mare is unwilling and it is desired 
to breed her, she can occasionally be brought about by hobbling her 
securely and breeding her anyhow. Then she will behave more or less 

peaceably in eighteen to twenty-one days when she may be bred again. 

There are other mares, and they are numerous, that will freely be served 

when they are in foal, in some cases almost up to the time of foaling. 
A mare will almost invariably breed on the ninth day, or thereabouts, 

after foaling, and if she is healthy and has received no injuries in giving 

birth it is the practice to breed her at this time. Just when mares should 
be returned to see whether they have conceived is a much discussed 
question. Mares differ greatly in the recurrence of their periods. 

It is best for each breeder to study the individual differences among 
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his mares. The common practice is to return them fourteen to eighteen 

days after the first service, and to return them each week thereafter 

for at least one month. 

Causes of barrenness in mares 

It often happens that mares are served normally yet fail to conceive. 
Some of the causes of this difficulty are readily understood and easily 

prevented, while others are not so well understood and perhaps beyond 

the control of breeders. Mares that are not served till late in life are often 

difficult to impregnate for the first time. This is often noticed in mares 

Fic. 7—Good type of Hackney mare. 

that have spent a good part of a lifetime at hard work. In such cases 

it is due perhaps to the long inactivity of the generative organs. An 
excess of rich and stimulating foods is a common cause of non-breeding. 
This is undoubtedly one of the most frequent causes of barrenness, 

and the dangers attending parturition are more than trebled in the case 

of fat animals. Milk fever never occurs in mares that are kept actually 
at work and are in only moderate flesh at the time of foaling. On the 
other hand, barrenness may be due to poor feeding and hard work, 

the system being weakened by the lack of sufficient nutrition. Undue 
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sexual excitement at the most active stage of heat is often responsible 

for the mare not conceiving. In addition to these, there is a long line 

of causes of barrenness in mares over which the breeder has little or no 

control, such as derangement of the female organs, diseased ovaries, 

tumors and the like. 

Causes of abortion 1n mares 

Abortion is the expulsion of the foetus at any period from the date 

of impregnation until the foal can survive out of the womb. It is pro- 

duced by any cause operating to disconnect the union of the foetal 

membrane with the uterus. The mare may abort by reason of almost 

any cause that very generally disturbs her system, as the influence of 

too stimulating a diet or the reverse, wet seasons, a previous miscarriage, 

and all circumstances opposed to efficient nutrition and respiration. 
The more direct mechanical causes are falls, blows, violent exertion, 

severe illness, large draughts of cold water or eating iced grass, ergot 

of rye, the smut of corn or other grain, and drinking filthy stagnant 

water; also, traveling on heavy muddy roads, soft plowed ground, or 

jumping over fences, ditches, and the like.. 

The prevention of abortion is the avoidance of all causes which 

may have a tendency to produce it. When abortion has once occurred, 

the greatest care in subsequent management is necessary. The breeder 

must avoid all causes of constipation, diarrhea, indigestion, and the like. 

When all measures fail and miscarriage results, all that can be done 

is to assist in the removal of the foetus and its membranes as in ordinary 

parturitions. The mare should have extra care at this time. She 

should have a roomy, well-lighted stall, with plenty of air and easily 

digested food. The mare should not be served again for a month or 

longer, and in no case till after all discharges from the vulva have ceased. 

The pregnant mare 

The management of the pregnant mare should have for its object the 

feeding of such a ration as will supply her demands for energy, and in 

addition allow ample nourishment for the development of the foal, 
both before and for a short time after birth, together with such a regula- 

tion of the work as will protect the mare from becoming tired, over- 

heated or injured in any way. Moderate work is not only harm- 

less, but positively advantageous to mares in foal, provided proper 

care be taken not to overload them. It is much better than to keep 

them tied in the stable, for in that case they suffer for want of exercise, 

or to permit them to run at large in the fields with other horses where 
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they are exposed to accident resulting from racing, playing or 

fighting with each other. Pregnant mares are usually quarrel- 

some, and abortions frequently occur from injuries received at the 

heels of other horses. If proper care be taken, the mare can be used 

safely at the ordinary work of the farm up to the very day of foaling, 

but as the time approaches it is important that the work be not heavy 

or the pace rapid. However, she must not be fretted by the other horse, 

or by rough inexperienced hands. 
The food of the pregnant mare is most important. Many persons fail 

of success in horse-breeding by depending on blood alone to improve 

Fic. 8— Driving brood mares. 

the stock. They forget that all of our improved breeds of horses are 
the product of adequate nutrition as well as intelligent breeding, suit- 

able environment, sufficient shelter and kindly care. 
The quality of the ration is of as much importance as the quantity. 

Fat production is to be avoided, and the formation of blood, muscle 

and bone induced. Foods rich in protein and ash, such as oats, bran, 

clover and alfalfa hay, are preferred to starchy foods such as corn. A 

very good ration for the pregnant mare is as follows: Fourparts ground 
~ 
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oats, four parts wheat bran or its equivalent, and one part linseed meal, 
with bright clover or alfalfa hay for roughage. 

Pregnant animals have a tendency to fatten as pregnancy advances. 

This must be guarded against in the mare, as she may become so fat 

as to interfere with the development of the foal, cause abortion or other 

troubles at parturition, such as milk fever and the like. The ration of 

the mare should be reduced just before and for a short time after foal- 

ing and made more laxative by the addition of a succulent food, as 

carrots or an occasional bran mash. This should be continued until 

both mare and foal have recovered from the ordeal incident to birth. 

Parturition time 

The average period of gestation in the mare is popularly placed at 

eleven months, more accurately perhaps three hundred and forty days, 

but it may vary greatly either way. Because of the uncertainty of the 

period, the mare should be closely watched from the tenth month till 

parturition. There are certain signs of the near approach of parturition 

that rarely fail. The udder often becomes greatly distended some time 

before foaling, but the teats seldom fill out full and plump to the end 

more than two or three days before the foal is born. About one week 

or ten days before foaling, there is a marked shrinking or falling away 

of the muscular parts at the top of the buttocks back of the hips. An- 

other sign is the appearance of the wax on the ends of the teats. This 

generally appears not earlier than three days before the foal comes. 

In some cases, however, the foal may be born without any of 

these signs. 

From about the three hundred and thirtieth day, or when the mare 

begins to show signs, the work should be much lightened and the grain 

ration reduced, though for best results the mare should be kept at light 

work up to the day of foaling. Bran mash will prove very beneficial 

now, as it will keep the bowels in good condition and allay any tendency 

to feverishness. She should have a roomy, well-lighted and ventilated 

box stall, thoroughly clean and freshly bedded. 

If birth is easy and normal, let both mare and foal alone. They will 

come through the ordeal all right. It may be necessary that a care- 

taker be near by at night to render assistance if need be, but the mare 

must not know of his presence. Most mares will not give birth to their 

young in the presence of persons if they can help it. 

If the mare shows after a reasonable time—and do not wait too long 

for her strength rapidly fails—that she cannot deliver the foal, or if 

examination discloses that there is an abnormal presentation (normally 
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the fore feet appear first, then the nose), a veterinarian should be 
summoned at once. 

The mare and the young foal 

After foaling, if all is normal, the mare will usually get up and tend 

to her foal. After she is on her feet, offer her a drink of gruel made from 

a pound of fine oat meal in half a bucket of water from which the chill 

has been taken. While the mare should be lightly worked up to the 

Nek H. : % -* hong! 

ep tt ety 

Fic. 9— Brennar pure-bred Percheron filly, a good type of brood mare. 

day of foaling, it is essential that she have a few days rest after foaling; 

how long, will depend on the condition of the mare and foal, and the 
financial circumstances of the breeder as well. Strong mares that have 

come through satisfactorily will be able to do light work in three or four 

days if need be, whereas others will need at least two weeks’ to recover 

from the shock. 
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Two things require attention at this time so far as the mare is 
concerned: First, the food. She must be properly nourished, not 

fed too much or too little and with the right sort of food. Second, if 

able, she must have light exercise or the foal will have difficulty. 

The foods given the brood mare when nursing her foal should be 

such as have a tendency to produce milk. Corn and timothy hay fed 

alone are not good milk-producing foods. Therationsuggested above for 

the pregnant mare is better, and it could be much improved if a little 

succulent food were fed with it, such as carrots. Many mares at best 

are poor milk producers, and they must be encouraged. Plenty of good 

fresh grass is one of the best aids to healthy and abundant nutrition for 

both mare and foal. 

One should keep close watch on the mare’s udder and the condition 

of the colt’s bowels. If the colt is not taking all the milk the udder 

will become greatly distended, become sore and possibly cake, when there 

will be difficulty with both mare and foal. If the colt is not taking all 

the milk, it is necessary to milk the mare. If the bowels of the colt 
are loose and he is scouring, it may be due to the fact that he is getting 

too much milk. In that case, the mareshould be partly milked by hand. 

The foal 

It is essential that the new-born foal get the first milk from the dam. 

This fore-milk looks thick and yellow and is a natural purgative for 
the removal of the material that has accumulated in the foal’s digestive 

tract during the last few days of its development. Its prompt removal 

is essential to the life of the colt. Sometimes this fore-milk or colostrum, 

as it is called, is drawn off as unfit for the colt, but such practice is a 

common cause of death to the foal two or three days after birth. 

If the foal gets his first meal of colostrum milk within an hour after 

birth, he will ordinarily be all right. Usually the bowels move within 
four to six hours, but sometimes they do not. If the bowels do not 

move within twenty-four hours, and the colt presents a droopy, listless 

appearance, he should be given two ounces of castor oil. In four to 

six hours relief usually will have been gained and the appearance of the 

youngster will have changed greatly for the better. 

Most breeders advise leaving the colt in the stable while the mare 
is at work; others allow the colt to follow the mare into the field. Much 

depends on the nature of the work which the mare is doing. Somekinds 

of work the foals may follow without risk to mare or colt, while other 
sorts, as mowing hay or reaping grain, they cannot, If the foal is kept 
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in the barn, the mare will worry and fret and perhaps heat herself badly 
at first. 

Never let a foal draw milk from a warm mare. On being brought in 
from work, the mare should be given a drink, care being taken not to 

let her drink too much if she is warm or if the water is very cold. Then 

allow her to cool down, and perhaps draw some of the milk by hand, 
when she may be turned into the stall with the colt with perfect safety 

to both mare and foal. 

Fic. 10.—A light brood mare. 
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A Discussion-paper is sent out with each Bulletin of the Reading- 
Course for Farmers for two reasons: (1) We should like to have your 

ideas on the subjects. On some of the points you have probably had 

experience that will be interesting and valuable to us. No matter what 

the Bulletin says, if you have a different opinion on any of the subjects, 
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We should like you to use this paper on which to ask us questions. If 

there are any points which the Bulletin has not made clear or if there 
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paper. 
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sheets) any or all of the following questions, if you are interesi 
these subjects, but we do not wish you to feel under any obligatior 
do this. 

1. How many mares do you keep? 

2. What types of mares do you prefer, heavy or light? Wh 
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4. Which type, heavy or light, can be put to work younger with- 

out risk? 

5. When would you prefer to have the colts foaled, in the spring or 

the fall? Why? 

6. Would you work the pregnant mare? Why? 
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inanagement of the horse. 
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the hands of each person in the State of New York who is interested 
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may be. If you desire this series, fill out the blank below and return. 
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THE FOAL 

M. W. HARPER 

The young foal that makes its appearance normally and is bright 

and active needs only to be let alone as long as both mare and foal are 

Fic. 11.— Yearling Hackney fillies, coach type 

doing well. The infant foal will be better for it. By giving proper 
attention to the food and exercise of the mare, the foal may be kept 

thriving and in the pink of condition without any special care orattention. 
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Not all foals, however, are so fortunate. Occasionally one loses its 

life through want of attention at the time of birth. Occasionally they 

are troubled with digestive disorders that must be attended to and 

remedied at once before they prove fatal to the infant foal. Again, they 

are sometimes troubled with that infectious navel disease which may 

be due to unsanitary conditions at the time of foaling. 

It sometimes happens that the new-born foal cannot breathe—does 

not establish the function of respiration. With such, steps must be 

taken quickly to establish respiration by blowing violently up the 
muzzle and into the mouth, and by briskly rubbing the body. If breath- 

ing is slow, a few tablespoonfuls of brandy and water, given after the first 

few respirations, will be of material service in invigorating the low vital 
processes. 

As soon as the mare has recovered from the shock of giving birth, she 
should be allowed to tend the foal, for it will be physically benefited 

thereby. If she refuses to dry and caress her foal, a little flour sprinkled 
over the back of the latter will often attract her to it. Should she sfill 
refuse, the foal must be dried with a soft flannel, aided to find the teat, 

and assisted to obtain its first meal. . 

It is essential that the new-born foal get the first milk from the dam. 

This fore-milk, often called colostrum, looks thick and yellow and differs © 

materially in composition from the subsequent milk. It is a natural 

purgative, or contains principles adapted for the removal of the material, 

often called mecomium, which has accumulated in the digestive tract 
of the foal during the last few days of its development. The prompt 

removal of this material is essential to the life of the foal and for this 

reason it is highly necessary that the infant foal should be supplied 
with the first milk from its own dam, at least until this material has been 

expelled and the bowels have assumed their natural function. 

Ills of the young foal 

Constipation. Notwithstanding the purgative effects of the colostrum 
or first milk, the young foal frequently suffers from constipation of the 

bowels, especially if the mare has not been in good health during the 

latter periods of pregnancy. Then again, the dam may have something 

wrong with her first milk, or the young foal through weakness may not 

get a good draft. Whatever the cause, if the digestive tract has not been 

cleaned of its contents within twenty-four hours and the foal presents 
a droopy, listless appearance, eyes not bright, ears lopped over, some- 

thing must be done to stimulate the action of the bowels. The 
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bowels will ordinarily be stimulated to action by administering two 

ounces of olive oil or castor oil, and an injection of warm water 

into the bowels. The water should be at blood heat and have added to 

it a little glycerine—a teaspoonful of glycerine and enough warm water 

to make two or three ounces, not more. Never try to fill the little foal 

with copious douches of soap-suds, as is often done. Plain cold water 

is better than soap-suds. Only a very little is needed. Inject gently 

into the rectum with a common two-ounce hard rubber syringe, taking 

care not to rupture the tender membrane. This will lubricate the passage 

Fic. 13.—Two-year-old Percheron stallion 

and induce the foal to endeavor to pass the fecal matter, which is a 

yellowish, rather hard, waxy substance. If given as directed, the in- 

jection can do no harm and may be repeated every hour. In five hours, 

relief will usually have been gained and theappearance ofthe youngster 

will have changed greatly for the better. 

Diarrhea or scours. This disease is rather prevalent among suckling 
animals, and is often fatal. Although less subject to it than calves, 

foals often die from it within a short period of time after birth. The 

causes are not certainly known. It is ordinarily attributed to changes 

of an unknown character in the composition of the milk. Two facts, 
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however, have been proved. First, that the causes of scours are many 

and varied; second, that their potency is increased by unclean surround- 

ings, especially unwholesome stables. Apparent causes are the non- 

removal of the fecal matter, and anything that very materially affects 

the health or condition of the mare, such as becoming fretful when 

kept away from the colt for a time soon after parturition. The mare 

becomes feverish, the quality of her milk materially altered, and the 

foal coming to her hungry, gorges itself with this changed milk which 

induces indigestion and diarrhea. Very rich foods may stimulate the 

flow to such an extent that if the foal is permitted to take it all, digestive 

disorders and diarrhea will result. The same often happens in early 

spring when the mare is pasturing on a rank growth of succulent grass, 

Fic. 14.—'‘Princess’’ and four of her foals. This shows what one mare can do. 
Kansas Agricultural College 

Confinement in close buildings is objectionable to mare and foal alike. 

In both it induces a weakened condition and leaves the system an easy 

prey to disease. A cold damp bed, exposure to cold rain storms and 

the like are to be avoided. A passing shower may do no harm even if 

cold, but a prolonged exposure to rain with a low temperature is hard 

on a new-born foal and often leads to disorders of the digestive organs 

and fatal diarrhea. 

The best treatment is to avoid conditions likely to cause such dis- 

orders. If the dam is properly fed and exercised, there is very little 

danger. One should attend the foal at the first appearance of digestive 

disorders and remove the cause; even then it may be too late. If it is 

due to an over-supply of rich milk, the dam should be milked in part 

by hand. In treating, one must keep in mind the nature of the trouble, 
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that it is caused by an irritant in the stomach or bowels which must be 
removed before a cure can be effected. Hence, one should be cautioned 

against giving an astringent with a view to cutting off the discharge. 
The best policy in all such cases is to expel the disturber with a laxative, 

Gregory Stock Farm, White Hall, Til. 

Fic. 15.—Three draft fillies. 
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such as two ounces of castor oil, and later when the irritant has been 

expelled to check the discharge by a weak solution of gum arabic, of 

slippery elm or by well-boiled linseed tea or starch, or the like. But 

even this road is beset by many a difficulty. 

Navel infection. Another disease common to young foals is the so- 

called navel infection or joint disease. It should be understood that 

this disease is due to filth germs that gain access to the body of the 

foal by way of the open umbilical vein of the navel at birth. When these 

germs enter they set up irritation and inflammation; pus forms and is 

Fic. 16.—A German Coach stallion 

absorbed into the circulation from the navel abscess, and other abscesses 

are formed in all parts of the body, notably in the joints of the limbs. 

The foal is seen to have a swollen joint and one is likely to think the 
mare caused the injury; but soon other joints will be affected, and it 

may extend to the throat and poll. It is comparatively rare that an 
infected colt can be saved after the disease has reached the pus-forming 
stage. ; 

It has been proved that simple hygienic measures will prevent the 

disease. The stall in which the mare foals should have every bit of old 
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bedding, litter and dirt removed, and the young foal should be born 

only on clean fresh bedding. Perhaps it would be safer to wash the 

stump of the umbilical cord, which should never be cut but allowed 

to break of its own accord, with a saturated solution of boracic acid 
and then dust it with boracic acid powder. 

Feeding the young foal 

It often happens that the milk of the mare is insufficient to promote 

healthy, vigorous growth in the foal and occasionally it becomes necessary 

to raise a foal entirely independent of the dam. In such cases the best 

addition or substitute for the milk of the mare is that of the cow. 

The milk of the mare has more sugar and less fat than the milk of 

the cow. One should get milk from as fresh a cow as possible, and the 

poorer in fat the better, as mare’s milk will average only about three 
per cent. fat while the milk of most cows runs above that. Do not use 
Jersey milk for colts as it is too rich in fat. 

A little patient effort will soon teach the colt to drink milk readily, 
but we must be careful not to give it too much at first. A half pint is 
enough for a foal two or three days old, but the ration should be repeated 
often. If itis necessary to feed the foal cow’s milk from the beginning, 

the milk should be modified. To a dessertspoonful of white granulated 

sugar add enough warm water to dissolve it. Then add three table- 

spoonfuls of lime water and enough milk to make a pint. Warm the 

mixture to biood heat. Let the foal have half a teacupful every 

hour at first. This takes time but must be done. If the colt scours, 

give a dose of two ounces of castor oil and discontinue the feed for a 

couple of hours. As the colt grows older, the amount of food should 

‘be increased and the frequency of feeding decreased, first to twelve, 

then to nine, six, and lastly four times per day. The purpose is to give 

the foal all it will drink, and to feed so often that it will not require 

much at a time. 

As soon as the foal is old enough, it should be encouraged to nibble © 

at grain, preferably oat meal. It will begin to munch in the grain and 

hay at three or four weeks of age, and should be encouraged to eat. 

It will eat only a very little at first. If it is necessary that the foal have 
milk after it is two months old, skimmed milk should be substituted 

for fresh cow’s milk. Never feed a colt sour milk. Never feed milk 

from unclean vessels. Should there be any trouble from constipation, 

it will be well to add about one-half pint of oil meal per day to the ration. 

Oil meal can be fed with profit to growing colts, as it furnishes a large 

proportion of muscle-forming and bone-forming food. The effect of such 
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a ration, sweet skimmed milk, ground oats and oil meal, on the growth 

and development of a foal is remarkable, and in all cases when the foal 

is likely to enter winter in low flesh such a ration cannot be too highly 

recommended. 

Most breeders advise leaving the colt in the stable while the mare 

is at work; others allow the colt to follow the mare into the field. Much 

depends on the kind of work that is to be done. Never let a colt 

drink from a warm mare. If the mare is warm, allow her to cool 

off and perhaps draw some of the milk by hand, when she may be turned 

into the stall with the foal with perfect safety to both mare and foal. 

Fic. 17.—Two men doing the work of six, through adequate horse power 

Weaning the foal 

Weaning is rather a question of preparation than of the absolute 

removal of the foal from the dam, and the simplicity of the weaning 

process depends on the thoroughness of the preparation. If the foal has 

been accustomed to grain as suggested, if it has been permitted to take 

increasingly more as it grew, then the process will not be difficult, for 

as the ration increases in amount of grain it will decrease in the 

amount of milk consumed. When the time arises for complete separa- 

tion, there will be very little if any set back or disturbance to either 
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foal or dam. On the other hand, if the foal must learn to eat after being 

deprived of its accustomed source of supply, it will require time to get 

used to the new condition, and the mare will demand special care because 

of the removal of the colt before her milk supply has been diminished 

to any extent. 

Foals are usually weaned at four to six months of age, depending on 

conditions. If the mare was bred soon after foaling and conceived, 

it is best to wean the foal early, so that the mare will have time to recuper- 

ehes 

Fic. ai good draft head 

ate and nourish the fetus. If for any reason mare and foal are not doing 
well, it is perhaps best to wean comparatively early. If, on the other 
hand, the mare has a full flow of milk and her services are not needed 

there is no reason for weaning the foal under six months of age. When 

dam and foal are separated, it is better for both that the separation be 

complete. If after both have become reconciled to the separation, they 

are permitted to see, hear or smell each other again, all that has been 
gained is lost and it will be necessary to begin over again. 
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At this time the food and the udder of the mare require extra attention. 

Work the mare right along if she has been at work, but reduce her grain 

ration till she is dried off. When the udder becomes so full as to cause 

her uneasiness, part of the milk should be drawn but she should not 

be milked dry. If the milk is all withdrawn each time, it will take longer 

to dry her. Care should also be taken to see that the new quarters 

where the weanlings are confined are so constructed and arranged that 

the weanlings cannot injure themselves while fretting over the separation. 

Fic. 19.—A good coach head 

Skimmed milk may still be given to the colt, especially if the latter 

is not in good condition to enter the winter. Clean, sound oats ground 

constitute the best of all grains for the weanling. As cold weather 

approaches, one-fourth in weight of corr meal may be added as it helps 

to produce fat and keeps up the animal heat. If to this a little oil meal, 

say a pint a day, is added, the weanling will make good gains in spite 

ot the cold weather and the fact that it has just been separated from its 
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mother. Do not be afraid of feeding too liberally. Many colts are 
permanently injured the first six months after weaning by a too scanty 
supply of food. 

Exercise and development 

The notion is rather prevalent that colts brought up roughly, per- 

mitted to rough it through all sorts of weather and on scant coarse 

food, develop hardiness and endurance, and that high feeding and 

good care will cause an otherwise good colt to grow into an unsound 

horse, lacking hardiness and endurance. Practical results in many 

cases have been such as to warrant this belief. Not that there is any- 
thing bad in generous and liberal feeding, nor good in starvation and 

exposure; but that the colts that roughed it always had pure air and 

abundant exercise, without which there can be no sound and healthy 
development. 

An abundance of fresh air and exercise are factors in the raising of 

colts or horses second to no others. It is for these reasons that we recom- 

mend working the brood mare both before and after foaling, working 

the stallion when possible and permitting the foal to follow the dam 

into the field when convenient. The colt needs abundant opportunity 

for exercise in the fresh, pure air, uncontaminated by stable odors, as 

this is essential to a healthy development«in all young animals. It is 

not sufficient that it be led out at stated intervals for exercise. The 

foal needs the opportunity to romp and play, that it may extend its 

muscles to their utmost capacity, expand its lungs to their very depths, 

and send the blood coursing through its veins with much vigor. This 

is essential to a healthy, robust development of heart and lungs, bone 

and muscle, and nowhere can it be obtained in so great perfection 

as in the freedom of the open field. A colt that is kept in the stall 

and fed highly on heating grains is seldom given an opportunity for 

this health-giving exercise. It grows up a stiff clumsy animal, deficient 

in stamina and vigor. And this all for the want of what is so free— 

fresh air and exercise. The best policy is to promote the growth of the 

colt by an abundance of nutritious food, and to secure a healthy and 
perfect development by permitting it to romp, race and play at will. 

If this practice is followed, all that is good in roughing it will be attained 

and all that is bad or dangerous in generous feeding will be avoided. 

Handling the foal 

The foal should be taught a few simple lessons while very young, 

beginning the first day when possible. The profit and pleasure to be 
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derived from the foal in later years will depend on its being readily 
subservient to its master’s will, and the earlier this spirit is created the 

better and more trustworthy horse it will become. The future usefui- 

ness of the foal will depend much on its courage and fearlessness, and it 

is to promote these that the colt should become familiar with man at an 
early age. The longer this is put off, the greater will be its fear of man 

and its courage will be shaken, If taken in time and properly handled, 

it need never know fear. On the other hand, if the colt is allowed to 

run till two or three years of age, then taken in hand, all will be different. 

It will be afraid of everything and its courage completely lost. It can 

be ‘“ broken ’’ and may become a fairly gentle animal, but there may 

come a time, under strange circumstances, when its old time fear will 

come back, it will lose its control, and be so frightened as not to recog- 
nize its master’s voice. Who cannot recall distressing accidents because 

the old trustworthy family horse became frightened and uncontrollable? 

This could not have happened had the animal been taken in hand young 

and never known fear. 

Never frighten the colt. Too many persons thoughtlessly will try 

to make the young colt show off by doing something to startle it, as to 
run at it, throw sticks or ‘‘ shoo’”’ it, and the like, which should never 

be done if it is to make a safe and reliable animal for the future. Do 

not ‘‘ baby” the foal. While you are handling it be frm. Go through 

with whatever is undertaken. Give it to understand from the first day 

of its life that you are its master. 

Care of the colt’s feet 

The feet of the growing colt should be properly cared for. If left 
to nature, the feet will not always grow out full, strong and perfect 

in form. On stone or gravel soil, the foot wears off as fast as necessary 

to keep it in fair proportions, but the wearing is not even. For this 

reason, the colt’s feet should be carefully inspected once each month. 

As arule, it will be necessary to shorten the toes and this should be done 

with a rasp. The rasp is the only instrument that should be used for 

this purpose. When the toes are kept short, the quarters will usually 
care for themselves, for the frogs will bear upon the ground and 
keep the heels properly spread. The frog needs special attention, for 

if it gets out of contact with the bearing surface the foot will very rapidly 
lose its shape, the heels will contract and the walls at the quarter become 
brittle, weak and easily split both from above and from below. When 

a split occurs from above, it is difficult to stop without firing or blistering, 

hence it is important to protect the walls. The sole need not be cut to 
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‘open the heels.’’ Keep the walls rounded at the ground surface, the 

toe short and the frog prominent. 

Horses become unsound of limb when the wear and tear is not equally 
distributed, as certain parts bear an undue amount of weight. Equal 
distribution of weight-bearing and other functional activities is possible 

only when the form of the foot and the direction of the limb are correct. 

Any deviation from the proper standing position will cause a propor- 

tionate overtaxing of certain parts, resulting in unsoundness. 

Sound feet are best produced by feeding nutritious food. Sudden 

changes of the food, periods of sickness, exposure to cold, damp weather 
for months at a time, all have an injurious effect on the feet. Hence, 

the colt should be fed regularly and generously, be well sheltered and 

be protected as much as possible against the ravages of disease. 

Castrating the male foal 

There is a great difference of opinion regarding the best time to castrate 

the male foal. The work to which the colt is to be put as well as the 

nature of the individual are factors to be considered. The longer he is 

left entire, the more masculine in appearance he will be. Animals that 

are castrated young seldom develop an attractive head and neck. The 

longer he is left entire, the heavier and stronger his head, neck and 

shoulders will become, the more courageous he will be. Hence if the 

colt is rather undeveloped about the head and neck and rather timid 

in his nature, he may be left entire six months or even a year longer 

than the one that is over-developed and inclined to be vicious. 

It is customary to castrate the foal when he is between one and two 

years of age. If let go too long he becomes “ staggy ”’ in appearance. 

It frequently is desirable to castrate a stallion after he has performed 

services in a stud, but many owners are deterred from doing so from the 

mistaken idea as to the dangers of the operation and its probable effect 

upon the temperament of the horse. The idea that castrating a horse 
will make him lazy and sluggish is entirely erroneous. As for the dam- 

ages, they are slight, for the castration of a horse at any age is a sim- 

ple operation and no bad results need be expected when the operation 

is performed by a qualified practitioner. 

ce 

Management of the colt 

Weanlings should have snug quarters during their first winter. Pre- 
ferably, put two of them in a box-stall, feed them ground oats and 

bran, one-fifth bran by weight, to which a little oil meal has been added 

to keep them in good physical condition. Feed all they will clean up 
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and come back hungry for the next meal. Feed only the best hay and 
always avoid that which is dusty and moldy. Let them have free run 

of a small paddock in which they may romp and play at will. Colts 

thus managed will develop into strong, vigorcus animals of undaunted 

courage and great endurance. 
Too frequently colts are neglected, allowed to ‘“‘ rough it’’ from the 

time they are weaned till they are caught up to be “ broken.’”’ Many a 

breeder has failed of success by neglecting the colt. He has forgotten 

that all of our improved breeds of horses are the product of adequate 

nutrition as well as intelligent breeding, suitable environment, sufficient 

shelter and kindly care. Many colts are thus “ stunted ” the first winter 
and no amount of after feeding and care can fully retrieve such neglect. 

In general, it may be said that when the colt is properly reared he 

will make more than half his growth the first year. Of course there will 

be exceptions to this, but it will hold on the average when colts are 
cared for as suggested. 

On pasture, yearlings and two-year-olds should have grain according 

to the growth of the grass and the season. Keep them growing and fat. 

Give shelter into which they may escape from the attacks of flies. It 
is hard to keep the colts thriving in fly-time unless this is done. Do 

not run the colts in the field with cattle, sheep and swine if it can 

be avoided. They do best by themselves. The stallion colts will have 

to be kept from the mare colts after they are one year old. Many 

a foal has been got by a yearling. Colts cared for in this way will not 

prove a disappointment to their owners. The breeder will not lose 

interest in the business in which he is engaged. To see the colts thriving 
will ever prove a source of enjoyment as well as of profit. The 

breeder will be stimulated to great effort, which will bring greater 
enjoyment, and greater profit will be his reward. 

¢ 
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A Discussion-paper is sent out with each Bulletin of the Reading-Course 

for Farmers for two reasons: (1) We should like to have your ideas 
on the subjects. On some of the points you have probably had experi- 

ence that will be interesting and valuable to us. No matter what the 

Bulletin says, if you have a different opinion on any of the subjects, 

do not hesitate to state it on this paper and give your reasons. (2) We 

should like you to use this paper on which to ask us questions. If 
there are any points which the Bulletin has not made clear or if there 
are any problems in your farming, whether on these subjects or others, 
on which you think we may be able to help you, write to us on this 

paper. 
The next Reading-Course Bulletins will be sent to those who return to 

us this Discussion-paper, which will be acknowledgment of the receipt of - 

this Bulletin. This paper will not be returned to you, but we shall 

look it over as carefully as we would a personal letter, and write to you 

it there are any points about which correspondence is desirable. You 

may consider this Discussion-paper, then, as a personal letter to us. It 

will be treated as such, and under no circumstances will you be quoted. 

As the Discussion-paper will contain written matter it will require 

letter postage. 
If you are not interested in this Reading-Course Bulletin, we have 

others on other subjects, and we shall be glad to send any of them to 

you on request. The titles of the nine series of the Reading-Course 
Bulletins now available are: 1. The Soil and the Plant. 2. Stock Feed- 
ing. 3. Orcharding. 4. Poultry. 5. Dairying. 6. Farm Buildings and 
Yards. 7. Helps for Reading. 8. Miscellaneous. g. Breeding. 
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_ For our own benefit we should be glad to have you answer (on these sheets) 

any or all of the following questions, if you are interested in these subjects. 

but we do not wish you to feel under any obligation to do this. 

1. Which make better horses. fall colts or spring colts? Why? 

2. In general, is there any relation between the size of the dam and 

that of the foal at birth? 

3. Is there any relation. between the weight of the mare and of the 

foal one year after foaling? 
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4. Would you prefer to keep the young foals in the stable or permit 
them to follow their dams into the field when at work? Why? 

5. Do you think it advisable to feed young colts extra grain when 

sucking their dams? 

6. At what age do you prefer to wean the foals? Why? 

22 
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HORSE PRODUCTION 

THE READING-COURSE FOR. FARMERS has added to its 

list of topics under discussion one on Horse Production. There will 

be a series of reading-courses on this general subject, of which this 

one on ‘‘ The Foal’’ is the second. The first one, on ‘‘ The Brood Mare,” 

included the general discussion of selecting breeding mares, season of 

the year to breed, when to breed, causes of abortion, causes of barren- 

ness, general care and management. When the series is complete it 

will cover in a general way the entire field of breeding, feeding, care 

and management of the horse. 

We desire to put a copy of this series on horse production in the 

hands of each person in the State of New York who is interested in 

this matter. To that end we are making a separate mailing list of those 

interested in horses, no matter what their connection with them may be. 

If you desire this series, fill out the blank below and return. 

Note.—Your name appears on our mailing list as this Bulletin 1s 

addressed. If incorrect, please write us. ] 

Address all correspondence to Reading-Course for Farmers, Ithaca, N. Y 
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FEEDING THE HORSE 

M. W. HarPER 

In seeking to improve our horses we must not underestimate the 
importance of generous feeding. Breeding and selection make success 

possible, but we will fail wholly, or in part, unless the horses of all ages 

Fic. 20.—A well-jed farm draft team. Weight, 3,600 pounds 

and stages of development are provided with sufficient supply of the 
most suitable foods. Many a one has fallen short of success in breeding 

by depending on blood alone to improve the horses. He has forgotten 

that all of our improved breeds of horses are the product of adequate 
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nutrition as well as intelligent breeding, suitable environment, sufficient 

shelter and kindly care. 
Successful horse-feeding may be considered as a skilled art. The qual- 

ities that go to make a good horse-feeder can be acquired neither from 

lectures nor books, but must, in large measure, be born with the horse- 

man. Study, observation and especially practice will add to the ability 

of the feeder, but to be most efficient he must take to the work naturally. 

All that may be spoken or written will not make one an adept, nor cover 

his defects if he does not take kindly to the work. One who studies 

the practices of successful horse-feeders will be impressed with the fact 

that there are many ways of obtaining the desired end—high finish and 
fine action in the horse. If we study the ration for horses in a locality 
we find it usually composed of only one or two kinds of grain and the 

same limited number of coarse dry fodders, and the feeder insists that 

this is the most practical and economical ration he can feed with safety 
to his horses. One need not travel far to find the list of foods more or 
less changed, sometimes entirely so, yet with the same claim of superi- 
ority or necessity as before. For example, in one section of the country 

the most common feeds for the horses are corn or oats for grain, and 

clover or timothy hay for roughage; in another section crushed barley 

is the common grain, while the hay comes largely from the wild-oat 

.and barley plants; in still another section corn serves mainly for grain, 

with dry corn leaves for the roughage. Thus it seems that the range 

of food-stuffs that may be fed to horses with safety and success is rather 

large, yet each section is rather limited in the variety of food composing 

the ration. 

The horse a machine 

In feeding a working animal the essential product of the food is 

energy to be used in drawing, walking or trotting, and the like. Plants 

during growth absorb heat from the sun which is held in the form of 

energy in the compounds elaborated. When these compounds are taken 

into the animal body and broken apart by digestion, some of this stored 

energy is transferred to the animal body. Itis the horse that is depended 

upon to extract this stored energy from the plant and make it serviceable 
toman. The work horse, therefore, may be compared to a steam engine 

in which such foods as grain and hay serve as fuel, though it differs from 
the engine in that steam is not used as the medium between heat and 

energy. In the horse the food is converted into energy in a different 

way. It is of interest to note that the horse makes better use of the 
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energy in the food than does the steam engine of the energy in the fuel. 

It appears from the observations of scientists that about one-third of the 
total food energy can be converted into useful work with the horse, while 
the steam engine may recover as much as one-tenth of the energy con- 
tained in the fuel. 

Food requirements for work 

To gain an idea of the food requirements for work, one must under- 

stand two factors: First, the energy values, or the amount of energy 

contained in the foods fed; second, we must know something of the 

amount of work performed. 

Fic. 21.—Champion coach stallion. Truman's Pioneer Stock Farm 

Energy value of foods.—Foods vary considerably in their energy values, 
that is, in the amount of muscular activity they are capable of pro- 

ducing. The method of determining and measuring the energy value 
of food is too involved to discuss here, and we will dismiss this subject 
by considering the comparative values of a few of the various groups of 
feeding-stuffs. 

The green forage crops, blue-grass, June-grass, clover, alfalfa, and the 

like, contain much water; that is, they are more or less succulent or 

juicy. They contain considerable nutritive material and have a good 
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physical effect upon the horse. Of these the leguminous forages, such 

as clover and alfalfa, are the richest in energy values. Because of the 

high water content, however, all of these green forages are rather low 

inenergy values. Whenthese forage crops are dried and cured the result- 

ing hay is richer in proportion to its bulk than the green material; in 
other words, it has been concentrated by the evaporation of the greater 

part of the water present. When the hay is properly cured it undergoes 

a peculiar sort of fermentation or oxidation which materially improves 

its quality by diminishing the quantity of the fibrous or woody material 

and increasing the relative amount of other nutrients. Hay that has 

undergone proper fermentation has a better flavor and agrees better 

with the horse and is apparently more digestible than hay that has dried 

quickly in the sun without fermentation. Because of the change, the 

energy value of dry, well-cured hay is approximately twice that of the 

green forage. 

The cereal grains, oats, corn, barley, rye and wheat, are concentrated 

in their nature, that is, they contain relatively small amounts of fibrous, 

or woody material and very large quantities of the more easily digested 

nutrients. Their water content is also very low. Hence these cereal 

grains are rather rich in energy values, approximately twice that of the 

dry, well-cured hay. From these figures it would seem that one pound 

of grain is equal approximately to two pounds of dry hay and four 

pounds of green forage so far as energy values are concerned. This is 

an important observation when calculating the food requirements for 

work. 

Work performed by a horse.—It would be a good day’s labor for a rooo- 

pound horse to travel twenty miles over a smooth, level dirt road and 

draw -a wagon with a load of 2000 pounds. The draft of the loaded 

wagon would not be far from too pounds. The determining of the 

amount of food energy to accomplish this task is too involved to discuss 

here, but it can be calculated very approximately. 

It is important to note the influence of speed on the labor expended. 

A horse that trots 20 miles a day must have more food than when he 

walks 20 miles. In the same way, draft animals require food somewhat 

in proportion to the pace with which they travel over a given distance. 

Food requirements for work.—Many experiments have been made to 
determine the exact relation between the amount of muscular work 

performed and the amount of nutrients required per day. The standard 

rations now found in German stables are the result of such experiments. 

According to these observations, a 1ooo-pound horse requires 11.4 
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pounds of digestible food daily when doing moderate work, 13.6 pounds 
for average work and 16.6 pounds for heavy work. This digestible food 

would be furnished by a ration consisting of 10 pounds of hay as forage 
and a mixture of 12 pounds of grain, consisting of equal parts of corn 

and oats, for the moderate work; 10 pounds of hay and 15 pounds of 
the grain mixture for average work; and 10 pounds of hay and 20 pounds 

of the same grain mixture for the heavy work. 
The speed at which the horse travels, the way in which the load is 

distributed, the temperature of the atmosphere, evidently have an 

effect upon the work performed. Increased speed, increased temper- 

ature and faulty distribution of the load increase the work. An increase 

in the work means an increase in the food consumed, or the horse will 

lose weight. 
It is readily apparent why rapid labor is less economically performed 

than slow labor. When a horse is trotting the frequency of the heart 

beat and consequently the work performed by the heart is much increased. 

The trotting or galloping horse lifts his own weight at each step, but allows 

it to fall again, which takes extra energy. The temperature of the 

horse rises with the exertion, and much heat is lost by the evaporation 

of water through the skin and lungs. The proportion of the food em- 

ployed to produce heat is thus increased, while the proportion appearing 
as work is diminished. There are other mechanical reasons why rapid 

motion generally consumes more power than slow motion, even when 

the distance traveled and weight moved are the same. If a horseman 

needlessly hurries his horse or whips his team into a fast walk and then 

lets it stand idle, more food must be consumed than if the slowest 

possible gait were allowed. 

Regularity in feeding 

The importance of regularity in everything that pertains to the 

management of the horse cannot easily be overestimated. This applies 
particularly to feeding. Whatever feeding-stuffs are employed in the 
ration, the horse should be fed regularly and uniformly at all times. 
The horse anticipates the feeding hour, and becomes nervous if it is 
delayed. He neighs and coaxes for his food with great regularity. 
The horse’s digestive system and his vital activities become accustomed 
to a certain order which must be followed if one is to be successful. To 
change that order for even a single meal produces more or less digestive 

disturbance. The horse’s digestive system is not so large proportion- 
ately as that of a cow or sheep, he has no rumin, no place to store his food 
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to be masticated at will; hence, when at work the horse must be fed 

regularly and often. Undue fasting is followed by taking an excessive 

supply of food, which in turn calls for excessive drinking with conse- 
quent digestive disorders. The effects of irregular feeding and changed 

conditions are well brought out in the fact that horses usually lose in 
weight when making the circuit of the autumn fairs. 

The exertion of severe work calls for more food and for taking it more 

frequently than when the horses are at rest. Horses that are idle or 
simply being carried through the winter may fare well enough on two 
feedings a day; it is imperative, however, that horses at work should have 

three feeds, and it is equally important that the food should be given on 
time. Work carried 

beyond the usual 
time for taking food 

means a more rapid 

expenditure of en- 

ergy than if it is fed 

on time, and this 

means a lowering of 

digestive _ efficiency 

when food is given. 

Hence, it is appar- 

ent why irregularity 
and lack of uniformity 

in feeding are always 

followed by unsatis- 

factory results. 

When water is 

withheld beyond the 

Fic. 22.—A well-fed farm team usual time, a sense of 
deprivation is felt. 

Then the horse takes it to excess. Disturbance follows in secret- 
ing the digestive fluids. Digestive disorders are -the result. High 

temperature and hard work call for water in larger quantities or more 
frequently than at other times, but under normal conditions the aim 

should be to supply it at regular periods. 

Order of supplying food 

Because of the small size of the horse’s stomach, the order of supply- 
ing grain, hay and water assumes much importance. Investigators 
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have shown that the stomach of the horse must fill and empty itself 
two or three times for each meal given. It appears that during 

the fore part of the meal the material is pushed into the intestines 
almost as soon as it enters the stomach by the food which follows, 
while toward the end of the meal passage is slow and the digestion in 
the stomach more perfect. This being true, it would seem that the more 
nutritious foods should be fed toward the end of the meal, especially since 

some of the very important nutrients are largely digested in the stomach 
Watering the horse—One cannot intelligently discuss the order of 

giving the feed without considering the time of watering. Many feeders 

believe that the horse should be watered before feeding, while others 

are equally certain that feeding should precede watering. Each of 

these methods is probably equally good for the horse, and the one 
employed will be determined by circumstances. Certain conditions 
may make it necessary to adopt one, other conditions the other. For 

example, after severe loss of water, such as occurs in consequence of 

long-continued, severe exertion, the animal may perhaps be allowed 

to drink before he is fed, otherwise he will not feed well. On the other 

hand, it is said that this method of watering affects the appetite, and 

the horse will not consume so much food as he otherwise would. Again 

it has been very clearly demonstrated that if a horse is fed his grain 
first and then watered, much of the food is carried by the water into the 

intestines. Since the grain of the ration is rich in digestible nutrients, 
it should stay in the stomach as long as possible, for the digestion of 

one of the most important of the nutrients is more complete there. 

From this it would seem that the horse should be given water first of 

all, and that should be followed by hay, the grain being withheld until 

at least a part of the hay has been consumed. There are, however, 

very serious objections to this practice, as the horse is unsatisfied, is 
anxious and very nervous till fed his grain, and should not be compelled 

to wait for the grain. A middle ground should be taken by water- 
ing first, feeding the grain sprinkled with a small allowance of moistened, 

chopped hay, if possible, and watering again after the ration has been con- 
sumed. If this practice is followed it will satisfy the desires of the 

horse by supplying the most palatable part of his food early, and yet 
insure the retention of the grain in the stomach for a considerable 

period of time. 

Changing foods 

Sudden changes in the food are to be avoided, for the reason that 

the digestive system, in many cases, is unable to accommodate itself 



682 READING-COURSE FOR FARMERS. 

at once to such a change, and digestive disorders follow. Such changes 
sometimes result in scouring, as when the horse is suddenly transferred 

from a dry to a watery diet, when a horse has been kept on a dry 

ration all winter and then turned out early in the spring when the grass 

is very succulent, especially if the horse has been worked continuously. 

Sometimes a sudden change induces constipation, such as change from 
a pasture to a dry ration. Sometimes the digestive system is so over- 

taxed that it is permanently weakened, as when horses unaccustomed 
to grain are too quickly put on full feed. If the changes are made 
gradually, the system can digest without much risk quantities of newly 

induced food that would have produced serious digestive disorders or 

derangements had they been given at first. 

Fic. 23.—A six-horse farm team, showing good feeding 

Preparation of food 

The preparation of the food for idle horses need receive little atten- 

tion. Such animals have ample time to masticate food. Their systems 

not being taxed by labor they can subsist on food containing much 

fibrous matter, such as hay, straw or corn fodder fed in the whole state. 

When horses are taxed to the limit of their endurance, however, 

the preparation of their food should receive much attention. In this 

case, all grains should be ground and most of the hay cut or chopped. 

Food thus prepared is more thoroughly and rapidly masticated and 

perhaps more thoroughly digested, especially the ground grain. Long 



FEEDING THE Horse. 683 

hay should, of course, be supplied the animal to be consumed at leisure. 

As hay is always more or less dusty, it should be fed in such a manner 

as to cause the horse the least annoyance. Moistening or sprinkling 

the hay with water is the simplest way of reducing this trouble. Of 

course, dusty hay should be avoided whenever possibie. It is often 

asserted that soaking feed, especially hard grain, renders it more easily 

masticated and improves the digestibility. The same advantages 

are often held for cooked foods. It is very doubtful whether it ever 

pays either to soak or to cook feed for the horse, provided he is healthy 
and has sound teeth. This applies to the mature animal. 

Making up a ration 

There are several factors to be considered in determining the desir- 

ability of a ration.. We shall consider seven. Any ration that satisfies 

these conditions to a reasonable degree may be considered satisfactory 

or well balanced. 

Dry matter.—We have already seen that one cannot rely on the total 

weight of the food alone, for often it may contain much more water 

than at other times, as in the case of green grass and dry hay already 

noted. One might choose foods that would satisfy the conditions in ~ 
every other respect, and still the animal might be unable to consume 

enough of it in a day to get the necessary amount of dry matter. Then 

we would say the ration was too bulky because of the excess of water 

it contained. In compounding a ration for the horse, therefore, we 

must consider the amount of dry matter in the food after the water 

has been driven out. 

Digestible nutrients—Not all dry matter is digestible. Since the 

horse can make use of only the digestible part, the digestible nutrients 

become very important. There is a great variation in the digestibility 

of the various horse foods. The digestibility depends on the relative 

amounts of the various constituents of the food. Four of these constit- 

uents are considered in determining the digestible nutrients: protein, 

fibre, nitrogen-free extract and fat. Protein is characterized by 
containing nitrogen. It is therefore frequently called ‘ nitrogenous 

matter.’’ The function of protein in the food is to build up and repair 

the working machinery of the body, and to supply nitrogen for the 

production of lean meat, milk, hair, hoof, and the like. No other food 

constituent can fulfil this function. Fibre or crude fibre constitutes 

the tough, woody part of plants. The stems of all plants contain more 

crude fibre than does the leafy part. Variation in the digestibility of 
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foods depends largely on the amount of crude fibre, which is the least 
valuable of the four constituents because it is largely indigestible. 

Young plants contain less crude fibre than plants that have matured 

and formed seed, and hence are mcre digestible. Nitrogen-free extract 

consists of starch, sugar, gum, and the like. This substance forms 

the largest part of most foods. This constituent is easily digested, 

more so than any of the other three constituents, and hence foods rich 
in nitrogen-free extract are ordinarily considered readily digestible. 

Fat includes food constituents that may be readily dissolved in ether, 
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Fic. 24.—<An all-around serviceable family road pair. Suitable also for light 

farm work 

and is often called ‘“‘ ether extract.” Fats are not so readily digested 

as nitrogen-free extract. The functions of the fibre, nitrogen-free 

extract and fat are all about the same: they go largely to form animal 

fat and to produce heat. 

Protein.—Since protein alone contains nitrogen and since nitrogen 

is essential to the formation of bones, muscles, blood, nerves, hair, 

and hoof, it is necessary that we make ample provision for this food 
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constituent when compounding a ration. This is especially true in the 

ration of breeding animals and young stock. 

Palatability.—The food must be of such a nature and the ration must 

be composed of such foods that the horse is eager for it at feeding time 

in order to get best results from the amount consumed. The volatile 

oils as well as the condition in which the food is presented affect this. 

Natural products are as a rule more palatable than manufactured 

products. Corn, for example, is one of our most palatable and easily 

digested foods, while gluten, which is a by-product of corn, is not con- 

sidered to be so palatable, as the meal tends to form into little balls 

when moistened with the digestive fluids of the mouth. 

Variety—Horsemen often state that with plenty of sound oats and 

good timothy hay at hand they care nothing for other food. While it 
is true that a horse can be maintained on this ration, and many race 
horses are fed no other food during the severe campaign, yet it seems 

reasonable that equally good or better results might be obtained and the 

cost of the ration often lessened by feeding a ration containing more 

variety, especially for other types of horses than those of the race course. 

If energy and spirited action were the only qualities desirable in a horse, 

then perhaps oats and timothy hay might suffice; but when we take into 
account the number and complexity of the various organs we can well 

understand that they would be better nourished by several grains 

and forage plants than by few. A ration is ordinarily considered well 

varied if it furnishes four different materials. The food must come from 

different plants; if possible from four different natural orders. A ration 

that is composed entirely of grasses and cereals would not afford the 

same variety to the animal that a ration containing leguminous foods 

would afford. 

Suitability —In making up the ration for the horse one must see that 
the foods are suitable for the work. Certain foods have a loosening 
effect on the bowels. It might not be advisable to feed these to the 

driving horse. Other foods are constipative. The idle horse may well 
be fed coarser and cheaper foods than can be given the hard working 

animal with success. And as has been said, the race horse may demand 

a different ration from the heavy drafter. 

Cost.—The cost of the ration will vary much from time to time, just 

as the costs of the foods vary. One should not lose sight of this fact. 

If in feeding, say corn and oats, half and half, for some reason the price 

of corn goes up and that of oats remains the same, let the feeder increase 

the oats and decrease the corn, or perhaps drop the corn altogether. 

The same rule may be applied to the forage. It is customary for horse- 
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feeders to feed the same food continuously without regard to price, 

whereas the ration could often be materially cheapened by a slight 
change. 

Salt in limited quantities should be kept before the horse at all times. 
While little is known from investigations on this subject, it is evident 

from the extreme fondness of the horse for salt that it should be regu- 

larly supplied him. It is best not to place too much before him at a 
time as some horses will eat it to excess. 

The successful horseman will study each individual and modify the 
ration according to the needs of each; one horse should have a little 

more than the regular allowance, and the next possibly a little less, 

because some horses are more difficult to keep in condition than others 

doing the same work and under similar conditions. 

In handling horses we should remember that they are very sensitive 

animals and that we cannot be too quiet in our treatment of them. 

Striking them or shouting commands at them is an inconsiderate prac- 

tice; it causes the animals to lose confidence in their master, thereby 

rendering them less teachable, and destroys nervous energy, making 

them less economical producers than if they were protected at all times 

from these nervous shocks. 

Feeding the work horse 

The work horse has a hearty appetite, a vigorous digestion and responds 

as does no other animal to intelligent care. He should be fed liberally 

and frequently, the amount given being regulated by the size of the 

animal as well as the amount and kind of work he is required to do. In 

general, the horse should be supplied with something over two pounds 

of provender daily for each hundred pounds of weight. Of this about 

two-thirds, the exact amount depending on the severity of the labor 

performed, should be grain in some form. If the work is exceedingly 
heavy, the grain in the ration should be increased and the hay diminished, 

whereas, if the work is light, the grain should be diminished and the hay 

increased. The morning meal should be comparatively light, consisting 

mostly of grain. It should not possess much bulk. In many of the larger 
stables the mid-day meal is omitted. But most horsemen hold that 
some grain should be given at noon, which seems reasonable from our 

knowledge of the horse’s stomach. In any case, the mid-day ration 

should not be large. The heavy feeding should come at night, after the 

day’s work is over and when the animal has ample time to masticate 

and digest his food. A very good practice is as follows: For the 

morning ration, feed one-fourth of the daily allowance at least one hour 
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before going to work. It should be in condition to be easily and rapidly 
consumed so as to be well out of the way when the animal is led from the 

stable. After being watered, he is ready for the morning’s task. If the 

Gregory Farm, White Hall, Ill. 
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dered the horse 

at this time 

than to remove 

the harness’ so 

that he can eat 
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quiet and com- 

fort and gain a 

few minutes of 

to consume his 

meal. He should be watered again before going to work. He is now 

ready for the second half of his day’s labor. When the horse comes to 
the stable in the evening tired and warm, he should, first of all, be 

allowed a fresh, cool drink, care being taken as before that he does not 

drink too rapidly. He is now ready for the remainder of his day’s 
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allowance. Unharness at once and when the sweat has dried give him 

a thorough brushing. If for some reason the horse is forced to stand 

idle in the stable for a few days, the ration should be decreased. Other- 
wise he will become stocky and his legs become swollen and stiff. 

During cold weather a more carbonaceous ration may be used. When 
more food goes to furnish heat for the body, it is reasonable that a 
horse needs a large proportion of heat-making food. Equal parts of 

corn and oats by weight would be more satisfactory and ordinarily 
much cheaper than a larger proportion of oats. Most farmers have 

much less work for a horse in winter than in summer. It is an excellent 
plan and much more economical to rough through the winter those 

not needed for work. However, those reserved for work should have 

good care and be fed according to the amount and kind of work per- 

formed. 
In providing a ration, whether for summer or for winter use, due 

consideration should be given to the cost. Roughage is ordinarily 
much cheaper than grain, but a horse at work is unable economically to 

dispose of a large proportion of bulky food. If considerable time and 

energy must be expended in masticating rough feed, the usefulness of 

the horse for work is lessened thereby. The more concentrated the 

food, within proper limits, the less percentage of energy will be needed 

to make it available. The proportion of grain to roughage depends 

upon the amount and kind of work to be performed. A horse at hard 

work should never be expected to consume more roughage than grain 

by weight. 

Feeding the driving horse 

The driving or carriage horse is more difficult to keep in condition 

than the work horse. The periods of enforced idleness occasioned 

by lack of business engagements of his master or by inclement 

weather are often followed by long drives and hours of over-exertion. 
This irregular work weakens the constitution of the driving horse, 

which generally has but a brief career. When daily driving cannot 

be practiced, underfeeding is considered the safe course. 

In feeding this class of horses, the same general plan that has been 

suggested for the work horse should be followed. When the horse is 

not taken from the stable during the day, the concentrates, or grain 

part of the ration, should at once be reduced by one-third and the 
normal allowance should not again be given until the work is resumed. 

Carriage horses are usually overfed, because of the desire of the owner 

to keep them in the pink of condition. This overfeeding and irregular 

exercise is the cause of most of the ills of the driving horse. Oats 
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leads easily among the grains. Wher it is fed, the horse exhibits mettle 
as from no other food. If at any time the animal should seem con- 

stipated, a bran mash should be given. While a certain amount of 

roughness must be fed to give bulk or volume to the ration in order 
that the digestive functions may be properly maintained, yet we must 

remember that a large abdomen cannot be tolerated in a carriage horse. 

Another factor that the feeder of this class of horses must ever be on his 

guard against is the feeding of laxative foods, such as clover or alfalfa 

hay or bran, in too large quantities, for when the horses are put on the 

road and warmed up they will prove very draining on the system as well 

Fic. 26.—A pure-bred Hackney coach stallion 

as disagreeable to the driver. Style and action are prerequisites, while 

economy in feeding standards and oftentimes the health of the animal 
are held but secondary. 

Feeding the trotter 

In feeding the trotting horse all must give way to the single requisite 
of speed. Every pound of useless weight, whether body weight or extra 

food, must be worked off, otherwise it will become a serious obstacle 

in the management of the trotting horse. More important than this, 
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however, is the effect of food upon the character of the muscle formed 

from it, and especially on the nerve and mettle of the horse. As in the 

case of the driving horse, economy in the cost of the ration is not to 

be considered. Everything yields to speed. 

When the campaign has closed and the animal is taken into winter 

quarters, the feed should be reduced by at least one-half. Good sound 
oats and clean, sweet timothy hay should constitute the bulk of the 
ration. At this time a few carrots may be given and occasionally a 

bran mash, for these are cooling in their nature and have a tendency 
to reduce any feverish or inflammatory symptoms. A horse turned out 

to the field should be fed oats twice a day, as oats will keep the muscles 

hard and the mettle up. In the spring when shedding, bran mash 

may be given more frequently to keep the bowels in good condition. 

Flax seed and linseed should seldom be given as they are thought to be 

too laxative and cause a too severe shock on the system. When the 
horse goes into training, the strength of the food must be increased, 

though but slowly at first. As the oats is increased, the horse will 

want less hay, but may at first have all he will consume. Later it may 

be necessary to limit the hay, and in such cases one should see that he 

docs not eat the bedding. No carrots should be given now. The bran 

mash may be continued once or twice a week if the animal is of a con- 
stipative nature, but if he is rather laxative it may be best to dispense * 
with the mash altogether. During the last days of training, or just. 

before the coming trial, he should be put upon his largest allowance of © 

strong food. The various individuals differ so very much that no 
definite amount can be stated. It is at this time, when all eyes are 
centered upon the trotter, that the skill of his feeder is appreciated. 

Wintering the 1dle horse 

On the average farm most of the work comes during the growing 

season. We think it more economical, and perhaps advisable, that 

the idle horse be turned into a lot, if it affords some protection, to be 

roughed through the winter rather than confined too closely in the barn. 

As winter comes on the horse will grow a heavy coat of hair, which 

will afford excellent protection. Such a horse may be maintained 
wholly or nearly so upon hay, straw or corn fodder, fed uncut, as it 

has time to masticate food, and not being taxed by labor, it is able 

to subsist on food containing a large percentage of inert matter. We 

think it is better to have the digestive tract of the idle horse well dis- 

tended with coarse material rather than contracted, as would be the 



FEEDING THE Horse. 691 

case if grains possessing only the requisite nutrients were supplied. 

If the protected area is kept dry and well bedded the horse can be com- 

fortably wintered in this way at much less expense than by stabling. 
Light grain feeding, together with some work, should begin six weeks 
before the spring work starts, to put the horse in condition for the 
spring work. 

Feeding the brood mare 

Many farmers are so situated that they may raise a team of colts 
each year without seriously interfering with farm operations. This is 
a good practice, as there is a demand for good horses for both city and 

farm use. A team of mares in foal can be’ worked until the day of 
foaling if the work is not too severe and the driver careful. In fact, 

moderate exercise is necessary for the mare in foal. Idleness is the 

bane of horse-rearing and should be avoided whenever possible. The 
Arabs have a saying, ‘‘Rest and fat are the greatest enemies of the horse.’’ 

Mares in foal should be fed much as suggested for work horses with 

perhaps the addition of more protein foods, as bran and oil meal, as 

such foods, rich in protein and mineral matter, are valuable for mares 

carrying young foals. If the mare is constipative, bran mash may 

be given occasionally. Through the use of proper foods the bowels 

should be kept in good condition and should be a little loose rather 
than otherwise at the time of the parturition. While the mare may be 
worked up to the time of foaling, she should be given a few days rest 

after foaling to enable her to gain her strength and give the foal the 

proper start. For the first few days of recuperation, a hot bran mash 
fed once a day has both a cooling and a laxative effect on the mare 

which are very beneficial. If all has gone well with the mare and foal, 

the mare may be put to work at the end of one week from the time of 
parturition. Some dams, especially those with their first foals, fail to 

supply the proper amount of milk and the young foals do not thrive. 
In this case the mare should be provided with food which stimulates the 

milk flow. Good pasture grass is best, of course, but oats or wheat 

bran with an occasional bran mash will often prove beneficial. If there 

is an over-supply of milk, or if the milk is too rich, the food may be 
restricted. 

Feeding the foal 

Very soon after birth, the foal should take a good draught of the 
colostrum or first milk of the dam. Colostrum milk possesses purgative 
qualities which tend to discharge from the alimentary tract the fecal 
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matters collected therein during the last few days of foetal life. If this 
result is not accomplished, a small dose of castor oil should be given 
the foal. With the bowels clean, the foal is in condition to begin his 

active career, and his treatment the first year will largely determine 

whether for good or for bad. If the foal is obtaining an over-supply 
of milk, he will have an attack of diarrhoea. In such case, some of the 

dam’s milk should be drawn, remembering always that the last milk 

carries the most fat, which is usually the cause of the trouble.. If the 

foal is constipative, relief may be had by the use of castor oil and by 

injections of warm water to which glycerine has been added. 
Some farmers make a practice of permitting the foal to go into the 

fields with the team, while others prefer to keep the foal in the stable. 

During the first few weeks, the foal should be fed oftener than three 

times a day. For this reason it is better in the field with the dam if 
no inconvenience is caused. When older, however, the colt may be 

kept in the barn and fed when the dam comes from work. If this method 
is practiced, the driver should be careful: not to let the colt to the dam 

when the latter is very tired and warm. It isa good practice to encourage 

colts to take food other than that furnished by the dam. This sup- 
plementary feeding may begin when the colt is about one month old. 

By placing the feed box from which the dam eats her grain a little 

raised from the ground, the colt will early begin to nibble from the 

mother’s supply, and will soon acquire a taste for grain. In this way 

the colt may be taught to eat, so that when taken away from the dam 

at weaning time it will not miss its mother so much. If it is eating well 

at the age of five or six months, the colt may be weaned without as much 

shrinkage as when unaccustomed to eating grain. 

Growing colts should have more protein than is required for the 

work horse. No definite rules can be given that will apply to all colts. 

Oats, shorts, peas and perhaps some corn may constitute the grain. 

Alfalfa, clover and mixed hays, which should be sweet and clean, may 

constitute the roughage. Colts suffer at times from teething and to 

subsist wholly upon hard, dry food may cause them to run down in 

flesh. At this time, if one can steam crushed oats or bran they will 
prove appetizing and nourishing. The first winter after weaning is 

the most severe on the colt, and he should receive much attention. 
The “ big-belly,”” which is often noticed at this period, is nothing to 

his harm, for it is important that the digestive tract be developed to a 

moderate extent by distention with coarse feed that it may serve its 

purpose when the animal is grown. At this period there is one thing 
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a colt must have—an abundance of out-door exercise. There is no 
more sure or permanent way of ruining a colt than liberal feeding and 
close confinement. 

Occasionally something happens to the dam and the foal must be 

reared by hand. Cow’s milk modified with one-fourth its volume 

of water, together with some sugar, makes a fair substitute for the 

mare’s milk, but should be given sparingly and at about the same tem- 

perature as the dam’s milk. Gruels made by boiling beans or peas 

and removing the skins by pressing the pulp through a sieve, or oil meal 

and shorts made into a jelly by boiling, are excellent for the mother- 

less colt. 

Henry says that a 

fair grain allowance 

for the colt, measured 

in oats, is as follows 

Up to one year of 

age, two to three 

pounds. 

One to two years 
of age, four to five 

pounds. 

Two to three years 

of age, seven to eight 

pounds. 

Feeding the stallion 

The object to be 

obtained in the man- 

agement of a stallion Fic. 27.—A team of Percheron stallions 
is so to feed, groom 

and exercise him as to keep the horse up to the very highest 

pitch of strength and vigor. Very many owners, among them some 

who should know better, endeavor to have the stallion in fine show 

condition by the time the season opens. The horse is not given 
sufficient exercise, kept closely blanketed and fed various drugs, nostrums 

and condimental stock foods; he is loaded with fat; his muscles become 

soft and flabby, and although he may seem in the very pink of con- 

dition he is in reality not nearly so well fitted for service in the stud 

as he would have been if he had been fed on plain food and given an 

abundance of exercise each day. 
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During this breeding season the grain ration should consist mainly 

of good, sound oats—nothing is better; but this should be varied from 

time to time by a ration of corn, corn-and-cob meal or perhaps barley. 
Wheat bran is a valuable adjunct to the ration and should never be 

dispensed with. It is rich in protein, an especially important element 

of nutrition for the stallion, and is the cheapest, safest and best of all 

regulators for the bowels. The roughage should consist of sweet, clean 

hay, timothy or timothy and clover mixed. 

No specific directions as to quantity of food can be given. Some 

horses will require as much again as others. As a rule, it will be safe 

to feed as much as the horse will eat with apparent relish; and if given 

plenty of exercise he will not become too fat. Keep in mind that any- 
thing which adds to the health, strength and vigor of the horse will 
increase his reproductive power, simply because the sexual organs 

will partake of the general tone of the system; and whatever tends to 

impair the health and vigor will have its effect upon the sexual organs 
as well. A horse in good condition needs nothing but sweet, sound 

food administered regularly, pure air and plenty of exercise. 

After the elose of the season, the stallion should receive no mares; 

if permitted to’serve a mare occasionally he will be nervous and anxious, 
requiring the same attention as in the height of the season. When 

_possible, he should have a small pasture lot, securely fenced, adjoining 

his stall, and the door left open at all times except in extremely cold 

or stormy weather. If the lot affords sufficient grass, no other food 

need be givén. At the approach of winter when the grass begins to 

fail, he may be given a limited feed of grain each day and all of the hay 

or corn stover that he will clean up nicely. In this way a stallion can 

be brought through the winter economically and satisfactorily. 

Feeding horses for market 

In certain parts of the country, feeding horses for the market has 

become as much a regular business as feeding steers. As in beef cattle, 

quality and fat go together in determining the price of the horse. Pro- 

viding the horse is sound, it is hardly possible to get him so fat that 

buyers will object for that reason. We have said that excessive fatten- 
ing, with little exercise, lessens the future usefulness of the horse. But 
the shrewd business man proposes to meet the demands of the market. 

The case stands just as a farmer once put it:—‘‘ The fatter the horse, 

the more the buyer will pay for him, the sooner will he wear out, thus 
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making demands for another horse. So long as the buyers are satisfied, 
we ought to be.”’ 

The methods practiced in various parts of the country differ widely, 

as do the foods used. One large firm gives two feedings daily of mixed 

feed, bran shorts and oats, and one feeding of corn with good clover 

hay. We have stated that the work horse should be provided with 

somewhat more than two pounds of provender, of which one-half to 

two-thirds should be grain, for each hundred pounds of weight; and 

that the animal should have plenty of exercise. This, however, fails 

completely in this method of feeding as the animals are fed all they 

will consume and kept closely stabled and blanketed, with often- 

times no exercise 

whatever. As a sub- 

stitute for exercise, 

in order to keep the 

blood in good order, 

thus preventing in 

part stock-legs, glau- 

ber salts are some- 

times used. These 

salts are fed once 

or twice per week. 

The assertion is made 

that the salt aids in 

putting on flesh and 

that it gives the skin 

a soft mellow touch. 

In some _ instances 

horses fed in this 

manner have made a 

gain of as much as 

five pounds per day for a period of fifty or seventy-five days. An 

instance is quoted in which one horse gained 550 pounds in roo days. 

The average feeding period is 90 to roo days, and an average gain of 

three pounds per day is considered satisfactory. 

Fic. 28.—Dan Patch, the shire prize winner 
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Feeding rations 

Henry, in his “‘ Feeds and Feeding,” page 331, gives the following 

rations, from various sources, as a general guide in determining the 

amount of feed that should be allowed the horse under various con- 

ditions: 

Ration 

Character of animal and work 

a Concentrates Roughage 

Trotting Horse—Woodruff 
Coli, wea Timo amie tine. atstaia aon areata 2 pounds oats | Hay ad lib. 
Colt, one yearOldictc center visto eens 4 pounds oats | Hay ad lib. 
Colt: shwWOl VATS Olde et teue slr Erde ae tie 6 pounds oats | Hay ad lib. 
Colt, two years old in training......... 8 pounds oats ; Hay allowance Itd. 
Colt, three years old, in training....... 8-12 pounds oats | Hay allowance Itd. 

Trotting Horse—Splan 
Horseroncireuitheeect i: eee tees te Io pounds oats Hay, fair amount 
HGrse ron Ciret Geraint cietnae ieee ote 15 pounds oats, in) Hay, fair amount. 

exceptional cases 
(as with Rarus) 

Horse, variously used—Stonehedge 
RACE ROTSE Souls once eae ee ne ae 15 pounds oats 6-8 pounds hay 
IACI 2 21S Stee emer Ae ona tak ens chit We ate 8 pounds oats 12 pounds hay 

Horse, variously used—Fleming 
ONE Veis ie picts ci enyeae o age to tacts freuen sie wi om 4 pounds oats Hay, moderate al- 
: lowance. 
Pimper eiialy sc. spd iets aime: 12 pounds oats 12 pounds hay 
Biante large eh saces clouens ees eres eee eee 16 pounds oats 1o pounds hay 
Carriage; light. worl 273 cost cniceie canbe Io pounds oats 12 pounds hay 

The Draft Horse—Sidney 
Heavy, hard "worles it iihes nieces tees 13 pounds oats 12 pounds chaffed 

6 pounds beans clover hay 
3 pounds corn 

Farm Horse—Settegast 
DASt Worle iersinteye in ee a eee ee 6-10 pounds oats | 6-9 pounds hay 

3 pounds straw 
Mediwm cworkk f/f eters iets ree eee ro pounds oats 1o pounds hay 

‘ 3 pounds straw 
HICAVY WOLKE , o\.3 2512. cane 3 alee Se eueiet 13 ‘pounds oats 12 pounds hay 

3 pounds straw 

The horse-feeder 

The horse-feeder, to be most efficient, should have some knowledge 

of animal physiology and of chemistry. He must be industrious, patient 
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and untiring. He must have a fidelity that is unswerving. He must 
have an innate love for his work. 

The feeder who has some knowledge of animal physiology is better 

qualified to adjust the foods to the needs of the horse; he will under- 

stand better the necessity of maintaining relative adjustment between 

the proportion of grain and coarse fodder; he will have a more nearly 
correct idea of the treatment suitable for ailments not sufficiently 
serious to call for the skill of the veterinarian. Some knowledge of 
chemistry will prove valuable in computing the food factors of the 
ration and also in preparing them for feeding. The successful feeder 

must be a man of industrious habits. His work is, in a sense, never 

done, owing to the ever present necessity of furnishing the horse with 

food and protection. In some lines of work the neglect of one day 

may largely be made up the next, but in caring for the horse this is not 

possible. Injury resulting from neglect is always attended with loss 

and in many cases cannot be atoned for even by extra care subsequently. 

The feeder must be devoted to his work. If he does not take to it kindly 
he does it in a perfunctory manner. Food is fed by rule, regardless 

of the individual needs of the animal. Such a feeder is likely to 

be impatient, and perhaps positively cruel. On the other hand, the 

feeder who loves his work has a more careful. regard for the individual 

needs of the horse entrusted to his care. If any one is to wait for a meal 

beyond the usual time it will be himself rather than his horse. He 

will be gentle, though firm. The horse will go to meet him on his 
approach, and there will be perfect harmony between man and beast. 

Care of the horse’s teeth 

Occasionally a horse is found that does not feed well, due to irreg- 
ularities of his teeth. If the first, or milk teeth, are not looked after, 

they are likely to remain, causing the second, or permanent teeth, to 

grow in crooked. The young horse’s mouth should be closely watched 
and the persistent milk teeth removed with forceps. Again, it must be 

remembered that the upper jaw is somewhat wider than the lower, 

and that from the fact that the teeth are not perfectly opposed, a sharp 

edge is left unworn on the inside of the lower molars and on the outside 
of the upper, which may cut the tongue or cheeks. This condition 

can readily be felt by the hand, and these sharp edges when found 

should be rasped down by a guarded rasp; otherwise the tongue and 
cheeks become sore, the food irritates them, and the horse will not 

feed well. 
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In all cases when a horse ‘‘quids’”’ its food, when it is slobbering or 

when it evinces pain in mastication, as shown by holding its head to one 

side while chewing, the teeth should be carefully examined. In addition 

to not feeding well, a horse whose teeth have unduly sharp edges is likely 

to drive badly, to pull to one side, not to bear on the bit, or to bear on 

too hard, to toss the head and start suddenly when a tender spot is 
touched. 

Temperature of the 

stable 

The temperature in 

the horse stable will 

vary according to con- 

ditions. The horse is 

thought to be a native 

of the North and can 

endure almost any tem- 

perature so long as the 

stable is dry and free 

from drafts of air. 

There is one thing, 

however, that must be 

guarded against —a 

sudden change, as tak- 

ing a horse from a 

stable provided with 

artificial heat and 

compelling him to 

stand in a cold one. 

This will prove fatal. 

To take him from a 

cold stable and compel him to stand in an artificially heated one may 

be almost as bad. 

Fic. 29.— Percheron gelding, 4 years old. Weight, 
2,460 pounds 

Bedding the horse 

Bedding should always be used liberally. A horse at hard work 
needs rest at night, and much more rest is had when the horse is given a 

good bed. The bedding should not be permitted to become foul, as it 

will not only lessen the comfort of the animal but promote disease as 

well. Of bedding materials, straw leads the list, but when high in price 
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may be replaced by other materials, such as shavings from the planing 

mill, rejected portions of corn stalks, tan bark, leaves and the like. 

Feeds for the horse 
Grain 

Most of the grain fed to the horse comes from the cereal plants— 

oats, corn, barley, rye and wheat. ‘The cereal grains are very similar 
in composition. They contain a fairly low water and protein content 

and a considerable amount of nitrogen-free extract, fibre and fat. They 
are palatable and digestible. The question of a choice of cereal grain 
for feeding the horse will be largely determined by the relative cost. 

Oats.—It is said that horses fed on oats show a spirit which cannot 

be attained by the use of any other feeding-stuff. It has been urged 

by many that this is due to a peculiar stimulating substance called 

“‘avenin,’’ which the oats is said to possess. Oats may have a flavor 

that makes it a favorite food for horses, but the most careful chemical 

study has failed to reveal any substance of the nature of ‘‘avenin.” 
Again, it is stated that the fats of oats are more thoroughly digested 
than those of other cereals. 

There is no other grain so safe for horse-feeding as oats, the animal 

rarely being harmed if by accident or otherwise the feeder gives an over- 

supply. This safety is due to the oat hull, which causes a given weight 
of grain to possess considerable volume. This lessens the liability of 
mistake in measuring the ration. Further, the digestive tract cannot 

hold a quantity of oat grains sufficient to produce serious disorders. 

The weight of oats determines the quality of the grain. If the oats 

is light it indicates that there is a large proportion of hull to grain and 

the oats is worth less than if it were heavy, which indicates a large 

proportion of grain and a small amount of hull. Unless the horse is pressed 
for time or has poor teeth, the oats should be fed whole. 

It is generally agreed that new oats should not be fed to horses, though 

extensive experiments with army horses have failed to prove the claim. 

However, for hard-working horses it is perhaps best not to feed new 

oats. Musty oats should always be avoided. 

Corn.—Next to oats, if indeed it does not exceed it, corn is the 

common grain for the horse in America. It is used largely in the corn 

belt and to the southward in the cotton states. Much has been said 
against the use of corn. However, it is ordinarily the cheapest of all the 
cereal grains. A given weight furnishes more energy than any other 
food. It furnishes the largest amount of digestible nutrients, at the 
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least cost, and is universally palatable. While conceding that corn is 

not equal to oats as a grain for the horse, nevertheless, because of its 

low cost and high feeding value, this grain will be extensively used 

when large numbers of horses must be economically maintained. Corn 

contains large quantities of nitrogen-free extract, and when fed exclu- 

sively is too fattening. If fed in too large quantities it produces digestive 

disorders. Corn also lacks a sufficient amount of mineral matter and 

protein for the proper development of young animals. It may be fed 

whole to the horse, but generally it is ground or chopped and mixed 
with other grains. 

Ground corn and 

oats mixed half and 

half make a very good 

grain ration for the 

horse when the cost 

will permit. The bulk 

of the oats overcomes, 

in a large measure, 

the objectionable fea- 

tures of the corn, 

while the corn, with 

its large amount of 

easily digestible mater- 

ials, supplies the ration 

with much energy. 

Barley, rye and 

wheat.—Each of these 

grains is sometimes fed 

to the horse. The 

question of their use’ Fy. 30.—Percheron-Belgian cross geldings. Weight, 
depends largely upon 4,000 pounds 

their market price. 

Usually they are worth more for other purposes. Wheat espec- 

ially is worth more for milling. Wheat has, however, been fed to the 

horse with varying success, depending largely on the feeder and the 

method of feeding it. 

Barley is not fed to horses in the East to any great extent because 

of its demand for malting, but on the Pacific coast it is extensively used 

for feeding horses at all kinds of work. When the horse’s teeth are good 

and the labor not severe, barley may be fed whole. Ground barley 
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when mixed with saliva forms a pasty mass in the mouth and is there- 

fore unpleasant to the horse while eating. Crushing the grain makes 

it less objectionable. 

Rye is often fed to horses. It is the least palatable of all the grains 
and many horses will hardly eat it unless ground and mixed with other 

foods. In many localities rye is likely to be infected with ergot, which 
has a bad effect upon the horse and may be the cause of abortion in 

brood mares. 

Leguminous seeds 

Besides the cereal grains there are one or two leguminous seeds that 

are used as horse feed. These leguminous seeds differ from cereals 

in their composition, in that they contain a relatively large percentage 

of protein, and are perhaps not so digestible as some of the cereal 

grains. 

Beans and peas are perhaps the most used legumes as a food for the 

horse, particularly in Europe. The horse usually takes to them after 

a time and they have a good effect upon the animal unless fed in too 

large quantities, when they prove harmful. Five pounds per head per 

day may be considered the maximum that can be fed with safety. 

By-products and commercial feeds 

Aside from the whole grain there are on the market numerous feeds 

containing only parts of the various grains and are called ‘“‘ by-pro- 

ducts,” ‘“‘ commercial feeds,’ and the like. These constitute the parts 
of the grain left after the manufacture of the product. Thus, when 

*starch is manufactured from corn, the nitrogenous part of the grain 

is rejected and constitutes gluten feed or meal. Cottonseed cake or 

cottonseed’ meal is the material left after the oil has been expressed 

from the cotton seed. In the same way, linseed meal is the residue 

obtained in the manufacture of linseed oil. Dried brewer’s grain 

is the dried barley grain after it has been brewed. Bran, middlings 
and shorts are left after the manufacture of flour. 

Bran.—Because of its physical effect, bran is considered a very valuable 

addition to the ration of the horse. It has a loosening effect on the 

bowels and a tendency to allay feverish condition. It is entirely too 

bulky to constitute any considerable part of the ration of a hard-working 
animal. It is a very good food for young and growing animals as it is 

rich in mineral matter and protein, elements that the young animal 

must have to build up his body. It serves the needs of the grown horse 

best when given as a “‘ condition ”’ food. 
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Linseed meal.—This food is very rich in protein and is often fed to 

the horse in limited quantities, more for the specific effect it has on 

the horse than for the actual nutrients it contains. It stimulates the 

skin«secretions and gives the horse a very smooth and glossy hair. It 

can be used as a laxative. Linseed meal is very palatable and easily 

digestible. It is fattening in its nature and hence desirable if one wishes 
to fatten his horse. Linseed is valuable as a food for the growing colt 

because of its high amount of mineral matter and protein. It cannot 

be fed, however, in very large quantities because of its laxative effect, 

and some horses cannot eat it at all as it scours them at once. 

Cottonseed meal has about the same composition and the same effect 

on the mature horse as has linseed meal. Cottonseed meal should 

not, however, be fed to young and growing animals. 

Gluten meal or feed.—Gluten is sometimes fed to the horse. It is 

rich in protein but rather deficient in mineral matter. It has the objec- 

tion that when moistened with saliva it has a tendency to form balls 

in the mouth and is not so palatable. However, it is quite digestible. 

Like linseed and cottonseed meal it should not be fed in very large 

quantities. Because of its low mineral matter content it should not be 

given to the young and growing colt. 

Dried brewer’s grains.—These grains have been used in the ration 

of the work horse with success. An experiment is quoted when they 

were compared with oats and the following conclusions drawn: In 

both rations the nutrients furnished were sufficient to maintain the 

weight of the animal under average work; taking all in all, a pound of 

dried brewer’s grains was quite as useful as a pound of oats in the ration 

for work horses. 

Molasses.—Numerous trials have been made of feeding molasses 

to horses, particularly in the South. It is rich in nitrogen-free extract 

and hence is quite digestible. In the South, where it is fed extensively, 

it is fed from a large trough and the animals are allowed to eat at will. 

In the North it it customary to dilute it with water and sprinkle on 

the hay. Molasses has a good physical effect upon the animal. It 

encourages skin secretion and keeps the hair fine and glossy. There 

are some disadvantages connected with the use of molasses, however, 

as it attracts insects, especially flies and ants, sticks to the animal’s 

coat, halter, tie strap and manger, and is difficult to mix with other 

foods. 

Patent stock foods.—If the horse is slightly out of order, or if the food 
is not so good as it should be, the use of condimental or patent stock 

foods may be of advantage in bringing the animal up to the normal 
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condition. The price at which these patent foods are sold makes them 

extremely expensive to the consumer, and the profits that accrue from 

their sale are great. Yet if one has a horse that is out of condition it 

may be profitable to buy a package of this food. There is nothing 

difficult in the making of these foods, and any one can mix a “ con- 

ditioner ’’’ himself if he has the time and disposition to do so. 

Hay and forage 

The kinds of forage or hay that are available for horse-feeding are 

as numerous as the grains, and vary about as widely in their composi- 

tion. Forage on the average contains only about one-half of the energy 

TEE 
ie | 

Fic. 31.—Grade Percherons. Average weight, 1,900 pounds 

value of grain. It differs from grain in that it contains more water 
and more crude fibre. 

Timothy hay.—Although not particularly rich in digestible nutrients 

timothy is the standard hay for horse-feeding. There are many reasons 

for its popularity: It can be grown successfully in nearly all localities 

and is the principal market hay; it is difficult to adulterate with other 
grasses or weeds without detection; it is relished by horses; it is free 

from dust, all of which conditions commend good timothy hay as a 

horse food. 

Clover hay has not been held in high esteem as a forage for horses. 
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The reasons are obvious. It is generally loaded with dust, and this 

is often hard to prevent. The clover stem is not stiff enough to hold 
the plant upright and it falls to the ground, and more or less dirt is 

splashed upon it by rain. Then the leaves and stems are very brittle 
and crumble into dust in the curing of the hay. Then again, the hay 
often goes into the mow so moist that fermentation takes place. During 
this oxidation or slow-burning process, particles of blackened, par- 

tially carbonized leaves are produced, which finely divided matter rises 

in the air in clouds of dust when the hay is moved. Some of it enters 

the nostrils of the horse and is drawn into the lungs, there setting up 
serious irritation. This can be prevented in large measure by moist- 

ening the hay before feeding. When bright and clean it is a very valuable 

food for the horse, especially for the young and growing colt, as it is 

rich in protein and mineral matter; in fact, it makes a better ration 

than timothy when fed in limited quantities. 

Alfalfa hay.—This hay belongs to the same natural family as clover 
hay and meets with similar objections. It is likely to be dusty, espec- 

ially when grown in regions of considerable rainfall. It seems certain that 
alfalfa fed in limited quantities will prove as efficient as timothy to the 

slow-going draft horse. Horses are very fond of alfalfa, and it is neces- 

sary to guard against feeding an over-supply. Like clover, there is no 

better forage for the young and growing colt. 

Corn stalks.—Dry corn stalks that have been cured in the shock are 

sometimes fed as a substitute for hay. Experiments and experience 
have shown that in the fall before the leaves are leached it :s as valuable 

as timothy hay, pound for pound consumed. The stalks cost only one- 

third as much as the timothy and therefore they prove much more 

economical. The question is often raised whether cutting or shredding 

improves their digestibility. It will not improve the digestibility, 

but cutting or shredding has other advantages: The cut or shredded 

stalks can be much more conveniently stored; they are more easily 
handled; they will retain their nutrients longer than if left to leach in 
the shock. If the stalks are to be fed in this manner, emphasis must 

be put upon the necessity of cutting the corn as the ear hardens and | 

before the blades and stalks become dead or are bitten by frost. 
Straw.—The straw of the various cereal grains is sometimes fed to the 

horse as part of his roughage. While the straw has some value, the 

horse requires much more grain when hay is replaced by straw. Idle 
work horses in winter can utilize some straw, but they should not be 
compelled to subsist wholly on it as it contains much fibrous material 
and is largely indigestible. It should never be fed to hard-working 
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animals. In relative value for horse-feeding, the straws rank in the 

following order: Oats, barley, wheat and rye, the latter being of little 

use as a horse food. 

Succulent foods 

In addition to the dry hays, the horse can make good use of many 

of the succulent foods and will be much benefited thereby. These 
succulent foods are all characterized by their very high water content 

and by their low energy values, the latter about one-half that of dry hay. 

Green forage—Sometimes it happens that the feeder runs short of hay 

before the new crop comes on, and he either cuts the grass and feeds it 

green, which we call 

soiling, or turns the 

horses out to pasture. 

Whenthe grass is cut 

and fed green it is well 

to bear in mind that 

it contains very much 

water and very much 

more of it by weight 
must be fed. The 

leguminous forages, 

such as alfalfa and 

clover, are richer in 

protein, and may 

cause a larger excre- 

tion of urine. Either 

of these methods is 

practicable when the 

animals are at moder- 

ate work, but neither 

should be employed when the work is severe, as it takes the animal too 

long to get sufficient nutrition. 

Silage.—This succulent food has been fed to the horse from time to 

time with varying success. If the silage is good and is fed in moderate 

quantities, it may be given to idle horses, to idle brood mares and to 

growing colts with safety. It should not be fed to the hard-working 

animal, as he must consume too much to get sufficient nutrients to avail 

him much energy because of the high percentage of water. 

Roots and tubers.—Carrots, rutabagas, potatoes and other roots and 

tubers are occasionally fed to the horse. These foods contain a high 

Fic. 32.—A well-fed coach horse. Sedgley Farms 
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percentage of water and small amounts of nutrients. The use of such 

materials for horses has been attempted at different times with varying 
successes, but they are not used to any great extent in this country, 

although quite common in Europe. Carrots are often fed as “‘con- 

ditioners.’’ For that purpose their value is high, but for actual nutri- 

tion it is very low. 

Fruits.—Apples, dates and prunes have been fed in the regions where 

they thrive, when the price was sufficiently low. Such foods are of 
little or no use, with the possible exception of apples. 

Injurious feeding-stuffs 

In feeding the horse precautions should always be taken to avoid 

materials harmful in themselves, or those which may become harmful. 

Dirt, sticks, small stones and the like should be removed from the grain 
before feeding. All feeding-stuffs should be cleaned. 

Millet hay when fed in large quantities is considered injurious to the 
horse. It is reported that it produces increased action of the kidneys, 

causes lameness and swelling of the joints, destroys texture of the bone, 

and the ligaments and muscles are torn from their places when the 

animal attempts to move. 

Ergot.—Plants which are ordinarily wholesome may become harmful 

if infested with ergot. Some investigators say that it causes rheumatism 

in the horse and that it may cause pregnant mares to abort. 

Feeds that are ordinarily wholesome may under certain conditions 

be harmful. There is a widespread prejudice against mouldy or decom: 

posed feeding-stuffs. It has been shown that the continued feeding of 

mouldy corn induces intestinal and nervous disorders of a serious nature, 

Foods that influence digestion 

Some foods, in addition to the nutrients they furnish, exercise an 

influence on the digestion so favorable as to place their value far 

above what is represented by the nutrients which they contain. The 

influence thus exerted tends to correct the harmful results that grow 

out of constipation or undue laxity of the bowels. Because of this, - 

when used mainly to give proper tone to the digestion the real value 

of such foods is usually far above their market value. When fed 

for such use, small and moderate, rather than large quantities should 

be supplied. This list of foods includes all kinds of field roots, as 

carrots, turnips, rutabagas, parsnips and the like; such by-products 

as bran, oil meal of various kinds, and condiments; such hays as alfalfa 

and clover, and green grass. 
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For our own benefit we should be glad to have you answer (on these 
sheets) any or all of the following questions, if you are interested in 

these subjects, but we do not wish you to feel under any obligation to 

do this. 

1. How many times per day do you water the horse and when, 

before or after feeding? 

2. Should driving horses be watered when on the road? 

3. Do you prepare—grind, cut or soak foods for the horse? Does 
it pay? 

_—— 



FEEDING THE Horse. 709 

4. What factors do you consider when mixing a ration for the horse? 

5. In feeding the horse, what havs do you prefer? What grains? 

6. Why do horsemen, as a rule, dislike to feed clover or alfalfa hay? 
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HORSE PRODUCTION 

THE READING-COURSE FOR FARMERS has added to its list of 
topics under discussion one on Horse Production. There will be a series 
of Reading-Course Bulletins on this general subject of which this one 
on horse-feeding is the third. The first, Tie Brood Mare, included the 

general discussion of selection. season of the year to breed, when to 
breed, causes of abortion, causes of barrenness, and general care and 

management. The second, The Foal, discussed feeding the young 

colt, colt iis and how to avoid them, weaning, handling, castrating, 

care and management. When the series is completed it will cover 
in a general way the entire field of breeding, feeding, care and manage- 
ment of the horse. 

We are anxious to put a copy of this series on horse production in 

the hands of each person in the State of New York who is interested 

in this matter. To that end we are making a separate mailing list 

of those interested in horses, no matter what their connection with 

them may be. If you desire this series fill out the blank below and 
return. 

Gounty Ew jie ioe eee Postoffice 50... Sa seie eee 

Note.—Your name appears on our mailing list as this Bulletin is 

addressed. If incorrect, please write us. 

Address all correspondence to Reading-Course for Farmers, Ithaca, N. Y. 
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HORSE TRAINING 

M. W. HARPER 

The profit and pleasure to be derived from the use of a horse depend on 

his being subservient to his master’s will. The more complete his training 

the better horse he will be. The problem is, then, so to train the horse as 

Fic. 33—Arrangement of selj-punishing harness 

to bring him to his maximum usefulness. This is difficult. No rules can 
be laid down that will apply in their entirety, or in every case. Much 

depends on attendant conditions. The type or breed, the individuality 

of the horse, the individuality of the trainer, the object for which the 

71 
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horse is being trained, are factors that will have much influence on 

the methods of training. No attempt is made here to discuss the various 

training methods, or to go into the matter in detail; only a few brief 

suggestions are given in the hope that they will clarify the mysteries of 

so-called “ horse breaking,’ for entirely too much is ordinarily made of 

training the horse, particularly the heavy types. 

As stated, there is a vast difference among breeds, the draft breeds as 

a rule being much more easily trained than the lighter breeds. There 

are two reasons for this: (1) The draft breeds are larger, quieter, not 

so active nor so high strung as the lighter types; (2) the work that draft 

breeds are called on to perform does not require the training that the 

work of the lighter breeds requires. Individual horses vary much in the 

training necessary to impress a given lesson on them. Some will take to 

the task readily, others must be called on to do it over and over again to 

fix it in their minds. Again, aside from the individuality of the horse, 

the individuality of the trainer must be taken into account. Not every 

person is fitted to train and care for horses, as the large number of vicious 

and spoiled horses indicates, and many of the ailments of horses are due 

not so much to bad breeding as to faulty training and ignorant, brutal 

driving. Successful horse training is an art which cannot be acquired 

by lectures or from books, but must in large measure be born with the 

horseman. The objects for which the horse is being trained are to be 

considered. The tasks which the heavy draft horse is ordinarily called 

on to perform are not numerous nor difficult to learn, whereas the saddle 

or coach horse may be called on to do a number of tasks, each of which 
is hard to learn and requires long and severe training. 

In training the horse there are two factors more or less opposite that 

must be impressed: the horse must be led to underestimate certain of his 

powers and be made to believe that there is no limit to certain others. 

For example, the first time the horse is tied up by the head, see to it that 

he is fastened securely and that the halter will hold in case he pulls. If 

the horse pulls and fails to free himself in the first few attempts there is 

little likelihood of his trying it later, while if he succeeds in freeing him- 

self at first he will never cease trying to repeat what he once accomplished. 

On the other hand, it is important not to overload horses that are being 

trained, with a view of creating in them the notion that they can pull 

anything. The main principle, however, is true that by exaggerating 

the horse’s idea of those powers that are useful to man and by deceiving 
him as to certain others, we promote his usefulness. 
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General suggestions 

In training and hitching horses there are a few things to be kept in 
mind. Children, women or incompetent men should never be left in 

charge of horses unless the animals are thoroughly acquainted with them. 

A horse shoulda never be trusted more than is necessary. Many dis- 

tressing accidents occur from trusting old family horses. A good horse- 

man never runs risks when they can be avoided. The safest way to 

handle a horse is for the attendant to stand close to his left shoulder, 

grasping the bridle close to the mouth with the right hand. In this 

position the horse is unable to injure him. If the horse becomes frac- 

tious the attendant should stay close to him or get out of reach, for 
many serious accidents occur from horses rearing and striking or kicking 

in play. One should never attempt to lead a fractious horse with a halter 

without looping the rope or tie-strap and slipping it into his mouth in the 

place of a bit, then running the rope through the nose-band, thus forming 

a loop around the lower jaw, in which condition the horse can be easily 

controlled. In harnessing, saddling or handling a horse the work should 
be done from the left side. The harness should be gently but firmly 

placed upon the animal. The harness and other equipment should be of 

good quality and in good repair. In hitching a horse into a pair of shafts 

the shafts should always be raised and the animal backed into them, or 

the vehicle drawn forward, as the horse is. likely to step on a shaft. and 

break it if backed in while the shafts are on the ground. In hitching the 
lines should be fastened into the bits and then placed where they can be 

easily reached before hitching to the vehicle. In unhitching, the lines 

should be the last disengaged, and care should be taken that the animal is 
free from the vehicle before he is led away. A horse should be tied by a 

strong rope or strap about the neck, the strap passed through the ring 

of the bit and then to the post. A horse should always be tied short, 

otherwise he may get his foot over the tie-strap, be unable to disengage 

it, break the tie-strap or the check-rein, become frightened and an acci- 
dent result. 

While not every one is fitted by nature and education for the training 
of horses, yet any one possessed of good judgment, a familiarity with 

horses, and patience can attain a tolerable degree of success with most 

types of horses. In the training of horses it is no use to lay down set 

rules. The man who trains horses finds new situations to deal with in 

every animal he undertakes to educate. It is hoped that the following 

suggestions may aid in clearing a much misunderstood practice, 
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Training the ‘colt 

The colt should become familiar with man while still young. He 
should be taught subordination at the very start and not be allowed to 

become wilful or headstrong. ‘The usefulness of the future horse will 

depend much on his courage and fearlessness, and it is to promote these 

that the colt should become familiar with man at as early an age as 

possible. If taken in time and properly handled he need never know 

fear. A colt should never be frightened. Too many persons thought- 

lessly try to make the young colt show off by doing something to startle 

it, by running at it, throwing sticks, “ shooing” it and the like, which 

should never be done if a reliable animal is to be developed. Teach the 

colt useful lessons only. Because colts are bright and very susceptible 

to training, they are often taught tricks and allowed to become mis- 

chievous—to bite, rear, kick or anything else that may seem cute. These 

very things later become a great annoyance and are very hard to over- 

come. One should not make the mistake of trying to teach the colt too 

much at a time; he should understand each lesson thoroughly before a 

second is attempted. On the other hand, colts should be worked con- 

tinuously day by day and not simply at the convenience of the trainer. 

The trainer should be gentle and firm at all times and go through with 

whatever is attempted. 

Training to the halter 

The foal should be taught very early the uses of the halter, first to lead, 

then to drive. But even before haltering the youngster may be taught to 

“stand over,” to have his foot raised, to back, and the like. In handling 

the colt be careful about the ears, the back of the fore legs, and the 

flanks, as these are often very sensitive. Catch the colt by putting one 

hand under the neck and the other under the hams or around the buttocks. 

Never catch a colt around the neck only—if this is done the colt will go 

backwards and perhaps fall—but instead catch him around both ends as 

described ; then if he attempts to go forward press back with the hand 

under his neck and if he attempts to go backwards press forward with the 

hand that is around the buttocks. -Colts caught in this way will let one 

walk up to them, whereas if they are caught around the neck there may be 

difficulty in catching them. 

When ready to halter the foal, choose a strong, well-fitting halter and 

not a new one that smells of a lot of things that are new to the colt, but 

one that has recently been used. Care should be taken not to pull heavily 

on the nose-band at any time. Occasionally deformed face lines and 
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necks are caused by this means. It is not necessary to drag a colt by 

the halter in order to suggest to him that his business is to follow. As 

a matter of fact, the reverse effect is usual, and the harder a colt is pulled 

the harder he pulls back. If, on the contrary, he is coaxed along the 

accustomed route, as to the water trough and back, he will soon follow 

promptly. If he resents, however, other means must be tried. Do not 

stand in front and try to pull his head off, for he will roll his eyes, shake 

his head and step back. Take a small rope, the size of a light clothes 

line, about ten feet long, tie a noose or fasten a ring on one end, place this 

Fic. 34—Arrangement of halter and small rope for teaching the young 

colt to lead 

gently over the colt’s back just in front of the hips with the noose or ring 

on the under side of the body, so that when the other end of the rope is 

run through the noose the rope can be closely drawn around the flanks ; 

pass the rope along under the body, then between the fore legs, then up 

through the ring in the halter. Take the halter strap in one hand, the 

light rope in the other, pull gently in the halter strap, and as the colt 
begins to shake his head give the light rope a sharp pull and the colt will 

immediately step forward. Do not be in a hurry, but give the colt time 

to get used to the lesson. Soon he will follow wherever you lead. 
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After the colt understands the uses of the halter and will lead, he may 

be taught to drive with lines. To do this successfully a surcingle properly 

adjusted is required. The surcingle must be provided with loops or rings 

on each side, placed well below the center of the body, the lines passed 

through these and fastened to the rings on either side of the halter; never 

use a bit in the mouth of a very young colt. Now the lines will pass the 

hind quarters low down and thus prevent the colt from turning with his 

head towards the trainer. It is very important to keep the reins low in 

turning to make the guiding process easy. After a little, as the colt be- 

comes accustomed to being driven, he can be touched up with the lines, 

Tic. 35—Arrangement of halter and lines for teaching 

the young colt to drive 

guided to the right or left, but should be stopped often to assure him that 

he is doing well. 

There are two objections to training colts while young: (1) Want of 
time on the part of the owner; and (2) being trained, the youngsters are 

likely to be driven or put to hard labor before they are properly devel- 

oped. For these reasons colts are usually allowed to enjoy their inde- 

pendence until such time as they are fit to work, and their general useful- 
ness in many cases is much impaired by this fact. A horse should be 
reasonably mature before he is called upon to do service, but any time 

spent on his education prior to the date at which he goes to work will be 

repaid many fold in the more satisfactory manner in which he will per- 

form his service. 

Training to the uses of the bit 

It is best perhaps to train the horse to the uses of the bit when he is 

about two years of age. The uses of the bit are very important and the 
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manner in which the horse is educated to them will go far towards deter- 

mining his usefulness. Inasmuch as the conveyance of the master’s 

desire to the horse’s mind for execution is through the hands, reins, bit 

and mouth, no progress can be made and none should be attempted until 

this means of communication has been established. 

Importance of a good mouth. No factor contributes so much to the 

pleasure, comfort and safety of either rider or driver as a responsive 

mouth in a horse—one that always obeys promptly the slightest instruc- 

tion from the master. A good mouth to a large extent is natural to the 

horse. Tender and bad mouths usually result from improper handling. 

Bad mouths are very aggravating and often the cause of many other 

Fic. 36—Arrangement of bitting harness 

imperfections—tongue lolling, crossing the jaws, hobbling, irregular and 

unsteady gaits and the like—many of which when well established are 

very difficult to overcome. 

Bitting the colt. The young animal can usually be made familiar with 

the uses of the bit by the application of the bitting harness or “ dumb 

jockey ” as it is sometimes called. This bitting harness consists of an 

open bridle with a large, smooth bit and check-rein, a surcingle and crup- 

per and two side lines running from the bit to buckles on either side of 

the surcingle. The adjustment of the bridle is important. The length 

of the head-stall must be so adjusted as to bring the bit in mild contact 
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with the bars of the mouth. If the head-stall is too short, the bars and 

the corners of the mouth soon become sore and the animal may become 

vicious; on the other hand, if it is too long the bit drops down in the 
mouth and the animal becomes careless. With the bitting harness prop- 

erly adjusted, turn the colt into the familiar open paddock to get used to 

having the bit in his mouth. The check and side-reins should be left 
slack at first. Gradually from day to day the reins should be shortened, 

care being taken that they are never made so short as to place the head 

in an uncomfortable position, or draw the bit so tightly as to make the 
corners of the mouth sore. The colt should be subjected to the use of 
this apparatus for a few hours each day for perhaps a week or less, de- 

pending on the individual. The side-reins may now be substituted for 

real lines and the colt driven until he knows how to guide this way and 

that; to stop at the word ‘“‘ whoa,” and to step forward at the command 

“get up.” Train the colt to stand absolutely still when you are harness- 

ing, saddling or when it is desired that he should do so. A horse that is 
continually stepping about while one is working with him is but half 
trained at best. Be gentle about all these things, but go through with 

everything that is undertaken. | 

Harnessing the colt 

After the colt has become familiar with the bitting apparatus and has 
learned to obey such simple commands as “ whoa,” “get up,” and the 

like, he may be harnessed. Do not use new harness, smelling of things 

unfamiliar to the colt, but one that has been in constant use, preferably 

by a horse that the colt knows. After being driven with the bitting 

apparatus for a time and the colt is rather tired, put him in his stall, 

bring the collar to him, let him smell of it if he likes, then put it right on 

as if he were an old horse. Now get the harness, walk up to him and lift 
it gently over his back. Do not stand off and throw the harness over his 

back, for the loose straps hitting his back and abdomen will be resented 
and he may kick. Walk behind him, put the crupper strap on, then step 
to the side and fasten the bands. 

The harness should be of good quality and in good repair; if a part 
breaks there may be trouble and the colt ruined for all time. See to it 
that it fits perfectly. The collar should receive attention as it is through 

this that the horse exerts his power. The colt’s shoulders are likely to be 

tender and easily abraded, and we must see that the collar fits perfectly. 

The collar must be kept scrupulously clean. When the colt is fleshy, we 

must watch to see that he does not lose flesh and the collar, which fitted 
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perfectly in the beginning, become too large. A breast collar is admissible 
when the load is light. It must not-be adjusted so high as to choke the 

horse nor so low as to interfere’ with the action of his limbs. The saddle 

and the crupper also need careful attention. Care should be taken to 

have them fit, neither too loose nor too tight, and then to keep them clean 

lest they abrade the back or tail and produce a vicious horse. 

Hitching double 

With the harness properly adjusted the colt is ready to be hitched to a 
vehicle. Get a well-trained, gentle, but active horse if the colt is active, 

for it is a mistake to hitch a quick, active colt with a slow, lazy horse. 

The vehicle to which they are attached should be provided with a good 

brake. The colt should be attached to the “ off side”’ and they should be 

driven at first in a closed field till the colt learns what is wanted of him. 

When hitching the colt double for the first few times, it is well to keep 
a pair of single lines on the colt’s bridle which can be handled by an 
assistant. 

Hitching single 

When the colt is desired for single use, it is often advisable to train 

him to go single from the first. This may be done after he has become 

familiar with the bit, harness, and use of the lines. When training the 

colt to go single, a training cart—one with long shafts, substantially con- 

structed, and the seat so arranged that the driver can get off and on 

quickly—should be employed. Such a cart can easily be constructed 

from the rear wheels and the axle of a buggy or carriage by fastening two 

long poles, hickory or any tough, springy wood, to the axle, fastening a 

cross-bar and whippletree in front, and a board seat in the rear. The 
shafts should be twelve or fourteen feet long, with provision at the ends 

for the attachment of a strap across from point to point to prevent the 

colt in rearing from throwing his front leg over the end of the shaft. At 

first a kick-strap attached to each shaft and passed over the colt’s rump 
should be used, at least till the colt is accustomed to the shafts. When 

the colt is first hitched an assistant should hold him until the driver is 

ready, then he should be allowed to go. As soon as he has become 

familiar with the vehicle he should be compelled to stand still until he is 

wanted to start. 

Training to mount 

In training a colt to mount one must be very careful that the colt does 
not succeed in throwing the trainer, for if he once succeeds in getting the 
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man off, one will never be able to convince him that he cannot do it again. 
The best time to take the colt is after he has been exercised vigorously and 
while tired. The best place is on soft ground where he can hurt neither 

himself nor the rider. Put on the saddle in the same way as we did the 

harness; see that it is fastened securely. Have an assistant hold the colt’s 

head while you mount. The horse may rear, bound forward, buck or lie 

down. In any event, the rider must stay on, remembering that the colt 

is already tired and on soft ground. It is often an endurance trial, and 

this is the reason why one must have the colt tired to begin with, for 
otherwise he may be able to bound and buck till the rider is so exhausted 
that he can no longer hold to the saddle. 

Training vicious horses 

In training or handling vicious horses, the most important thing is to 
impress them firmly with the idea that the trainer has complete control 

over them and that they must obey. There are several ways of attaining 

this. Perhaps the most efficient way is to fix a self-punishing harness. 

With such a harness the vicious horse deals out his own punishment at 

the instant he violates his trainer’s wish. There are many ways of ar- 

ranging self-punishing harnesses, but perhaps the following is as simple 

as any: Take a quarter-inch rope about twelve or fourteen feet long, a 

half-inch rope about six feet long, a pulley, four straps one and a quarter 

inches wide and about two feet long, and two rings two-inches in diameter. 

Place the long rope through the eye of the pulley and the short rope 

through the pulley itself. Draw the short rope backward from the front 

uuder the girth so the pulley will rest just back of the girth. Buckle the 

straps above and below the hocks and through the rings; then tie, by half 

hitches, the short rope into these rings at the hocks so as to leave the 

pulley just back of the girth. Next take the ends of the small rope, 

carry each to the rings of the bridle bit, at either side, passing through 

the rings from the outside, then pass the small ropes up over the head, 

under the head-stall of the bridle, then down the opposite side and fasten 

to the bridle rings by a half hitch, so that the rope can be easily unfastened 

no matter how tightly it may be drawn. If there is danger that the straps 
will slip down over the hocks they should be supported by a light strap 

placed over the rump and down to the hock on either side. . If every 

piece is strong such harness may be used to correct many bad habits, 
such as kicking, rearing, bolting, running and the like. Should a horse 

kick with such a harness, the rope over the head draws the bit up into 

the angles of the mouth and holds it there till relieved by the trainer. 
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This should be done gently and with patience. The advantage of such a 

harness is that the animal deals out his own punishment at the instant he 

violates his master’s will. 

Another type of harness forthe control of vicious horses was invented 

by Mr. Rarey, and used in his so-called “ Rarey system.” This harness con- 
sists of two short straps fitted with D-shaped rings, a surcingle and a long 

rope. ‘The straps are buckled around the front pasterns and the surcingle 

around the body. One end of the long rope is tied into the ring in the 

Fic. 37—Arrangement of harness employed in the ‘‘Rarey system.’ Used to Si. § y Yi Sy, 
pull the front feet up so the horse will come down on his knees in case he 
becomes uncontrollable 

‘ strap that goes around the pastern of the “near” front foot. The free 

end is then passed through a ring on the under side of the surcingle and 

then down through the ring at the other pastern. Then the rope end is ° 

brought up and passed through a ring, tied about half-way down the 

“off” side of the surcingle. If the animal becomes unruly it is only 

necessary to pul! on the rope, which brings the front feet up to his chest 

and the animal comes down on his knees and nose. A few hard falls 
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will usually teach the most incorrigible, but it is a very dangerous practice 
and should be followed only as a last resort and after all other means have 

failed. It sometimes happens that horses permanently injure their knees 

or even break their necks as a result of a fall. 

By the application of some such methods the most vicious animals can 

ordinarily be brought under control. The horse with a disposition to 

kick, rear, bolt, buck, run and the like can be persuaded that he is only 
punishing himself and will soon understand that he must not do such 
things. It must be remembered, however, that such animals are not very 
trustworthy and should never be left to the care of those incompetent to 

meet an emergency. 

Balky horses 

Balking is the refusal on the part of the horse to do the work required 

when he fully understands what is wanted of him. It is often caused by 

improper handling, though sometimes by a vicious disposition. Balking 

is usually associated with nervous temperament, and all influences that 

tend to irritate the horse should be removed if possible. It is essential 

that the trainer be quiet and not lose his temper, as shouting, jerking and 

whipping only make matters worse. Oftentimes if the horse is allowed to 

stand quietly till the nervousness passes away he will start of his own 

accord Distracting his attention by adjusting the harness, giving him °* 

an apple, a bit of sugar, or by lifting the foot and gently pounding the 

shoe, will often overcome the difficulty. 

Halter-pulling 

All horses that have this habit should be securely tied by a stout neck- 
strap or rope. Oftentimes they can be broken of the habit by placing a 

small rope, say one-quarter inch, around the body just back of the fore 

legs, passing the rope between the fore legs, then through the ring of the 

halter and tying to the post. | When he pulls back the rope draws down on 

his back and he will usually behave. Another method is to tie one end 

of the small rope around the tail in the form of a crupper, the other end 

being passed along the back, through the halter ring and to the post. 

When he pulls back, the torce is exerted on the tail and he soon stops. 
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A Discussion-paper is sent out witheach Bulletin of the Reading-Course 
for Farmers for two reasons: (1) We should like to have your ideas 

on the subjects. On some of the points you have probably had experi- 

ence that will be interesting and valuable to us. No matter what the 

Bulletin says, if you have a different opinion on any of the subjects 
do not hesitate to state it on this paper and give your reasons. ( 2) 

We should like you to use this paper on which to ask us questions. If 

there are any points which the Bulletin has not made clear or if there 

are any problems in your farming, whether on these subjects or others, 

on which you think we may be able to help you, write to us on this 

paper. 

The next Reading-Course Bulletins will be sent to those who return to 

us this Discussion-paper, which will be acknowledgment of the receipt 
of this Bulletin. This paper will not be returned to you, but we shall 

look it over as carefully as we would a personal letter, and write to you 

if there are any points about which correspondence is desirable. You 
may consider this Discussion-paper, then, as a personal letter to us. It 

will be treated as such, and under no circumstances will you be quoted. 

As the Discussion-paper will contain written matter it will require 
letter postage. 

If you are not interested in this Reading-Course Bulletin, we have 

others on other subjects and we shall be glad to send any of them to 

you on request. The titles of the nine series of the Reading-Course 
Bulletins now available are: 1. The Soil and the Plant. 2. Stock Feed- 

ing. 3. Orcharding. 4. Poultry. 5. Dairying. 6. Farm Buildings and 
Yards. 7. Helps for Reading. 8. Miscellaneous. 9. Breeding.  1o. 
Horse Production. 

723 



(oN, Wom READING-CoURSE FOR FARMERS. 

For our own benefit we should be glad to have you answer (on these 

sheets) any or all of the following questions, if you are interested in 

these subjects, but we do not wish you to feel under any obligation to 

do this. 

1. Have you had any experience in training horses? 

2. At what age do you begin to train the colt? At what age do you 
put him to work? wee 

3. What is your method of training the young colt to the uses of 

the bit? 
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4. Why is the training of the young colt to the proper uses of the 
bit of so much importance? 

5. Why is it that the heavier horses are more easily trained than 

the lighter types? 

6. What in your opinion is the greatest cause of vicious horses? 
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HORSE PRODUCTION 

THE READING-COURSE FOR FARMERS has: added to its list 

of topics under discussion one on Horse Production. There will be a 

series of Reading-Course Bulletins on this general subject of which this 

one on Horse Training is the fourth. The first, The Brood Mare, included 

the general discussion of selection, season of the year to breed, when 

to breed, causes of abortion, causes of barrenness, general care 

and management. The second, The Foal, discussed feeding the young 

colt, colt ills and how to avoid them, weaning, handling, castrating, 

care and management. The third, Feeding the Horse, discussed food 

requirements for work, regularity of feeding, watering, preparing food, 

making up a ration, feeding all classes of horses, and the value of 

the various foods for horse-feeding. When the series is completed 

it will cover in a general way the entire field of breeding, feeding, care 

and management of horses. 

We are anxious to put a copy of this series on horse production in 

the hands of each person in the State of New York who is interested 

in this matter. To that end we*are making a separate mailing list 

for those interested in horse breeding, no matter what their connec- 

tion with horses may be. If you desire this series fill out the blank 

below and return. 

Street. .oo4 sx. all ons’ ol 

Note.—Your name appears on our imailing list as this Bulletin 1s 

addressed. If incorrect, please write us. 

Address all correspondence ‘o Reading-Course for Farmers, Ithaca, N. Y. 



CORNELL 

Reading=Course for Farmers 
PuBLISHED MONTHLY BY THE NEw York STATE COLLEGE OF AGRICULTURE 
AT CORNELL UNIVERSITY FROM NOVEMBER TO MARCH, AND ENTERED AT 
ITHACA AS SECOND-CLASS MATTER UNDER AcT oF CONGRESS JULY 16, 1894 
L. H. BaiLey, DrrecrTor. 

SERIES X 
HORSE PRODUCTION 

CHARLES H. Tuck, SUPERVISOR. 

ITHACA, NY s No. 50. 

MARCH, 1rgito_ . HARNESS 

HARNESS AND HARNESSING 

M. W. HARPER 

In harnessing the horse, whether for the first time or subsequently, 

much care should be exercised in properly adjusting the various parts 

of the harness. Properly fitted harness adds much to the efficiency 
and comfort of the horse. 

shoulders, neck, back, 

and tail produced by 

poorly fitted harness. 

The tension on these 

parts is rather great, 

and as they are very 

tender they are the 

places likely first to 

show abrasion. Sores 

thus produced give 

the horse much pain 

and are likely to be- 

Pome. “al- cause of 

viciousness. Sore 

mouth thus often 

provokes a horse to 

run away; sore shoul- 

ders and neck often 

provoke balking, and 

sore tail often pro- 

This is well emphasized by the sore mouth, 

Fic. 38—Illustration showing collar-back 

vokes kicking. Since the efficiency and comfort of the horse depend 

so largely on the adjustment of the bit, lines, collar, saddle and crupper, 

it seems desirable to discuss each of these separately. 
727 
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The bit and the bridle 

A responsive mouth contributes much to the efficiency and safety 

of the horse. It is important, therefore, that the horse’s mouth remain, 

unspoiled. A good mouth is to a large extent natural to a horse, and 

if properly treated will remain good. When one recalls the extreme 

tenderness of the mouth, the cruel manner in which it is often bitted, 

the irritation from 

the sores, he can 

understand why a 

horse may lag behind 

till the parts become 

numbed, then begin 

to pull, holding the 
head tooneside, going - 

with mouth open, 

lolling the tongue, 

slobbering, tossing the 

head, crossing the jaws 

and in many other 

ways showing evi- 

dence of the discom- 

fort he is suffering. 

The bit.—Bits of 

many types have been 

devised to meet the 
Fic. 39—Types of bits. 1, 2, 3, 4, 5,common straight various and peculiar 

bits; 6, 7,8, 9, 10, common snaffle bits; I1, 12, 13, ; 
14, various makes of severe bits habits of horses, most 

of which have been 

designed to punish the horse and irritate the sensitive parts. With 
the punishment of the whip at the rear and a harsh and severe bit at 
the front the horse is between two fires, and if he does not balk, rear, 

plunge, or run away he is exceptional. 

A good-sized straight bit covered with leather or rubber, if the mouth 

is tender, cannot be improved upon in most cases. One must be care- 

ful to get a bit of the proper length for the horse’s mouth. Many bits 

are too long and are pulled out of adjustment in the horse’s mouth 

so that the pressure on either side is not equal. The bit must be of 

the proper length and properly adjusted. 

Some horses work better with the jointed or snaffle-bit. It gives 

more room for the tongue, and the pressure is more evenly distributed 
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on the jaws than with the straight bit. Severe bits, of which there are 

many in the market, and which are intended for punishment, should 

never be used unless it is absolutely necessary. Severe bits in the hands 

of a novice are responsible for much of the viciousness among horses. 

The tendency of the nervous horse to loll his tongue can often be cured 

by the use of the “ tongue-lolling bit.’’ This is a straight-bar bit with 

a plate fastened on the bar and is just as easy in the horse’s mouth as 
the plain straight-bar bit except for the annoyance of the plate. 

In the training and driving of high-acting horses the curb-bit may 

be used. A horse properly bitted with this shows himself to better 

advantage than with any other kind of bit. The curb-bit should be used 

only by those who are familiar with it, as it may become an instrument 

of torture in the hands of the inexperienced. 

The choice of the proper bit for each horse can be determined only 

by trial, and if several changes are necessary one should not be dis- 

couraged. However, when it has been determined which bit best serves 

the purpose no further change should be made. After becoming used 
to a certain kind of bit a horse does not take kindly to a change. It 

makes him uncomfortable and may interfere with his action. 

Head-stall.—The bridle should be so fitted to the horse’s head as to 

let the bit rest easily in the mouth. The head-stall should be neither 

too long nor too short. If it is too long the bit drops so that the rings 

are drawn into the mouth. The horse becomes careless and unmindful ° 

of the driver’s wish. On the other hand, if the head-stall is too short, 

the bit is drawn upwards into the angles of the mouth and becomes 

a constant source of annoyance to the animal and may produce a sore 

mouth. 
‘Blinds.—As to the advisability of using blinds on the bridles there 

is diversity of opinion. Some persons contend that they are of benefit 

to the horse while others are just as certain that they are cruel. 
Here much depends upon the individuality of the animal. Some animals 

work better with them; some work better without them. If the horse 

works better with blinds on the bridle, use them; if he works better 

with the open bridle, discontinue the blinds. If blinds are used they 
should be firmly adjusted to the bridle so they cannot swing back and 

forth. They should be of the same height on the horse’s head as it is 

very unsightly as well as annoying to the horse to have one placed low 
and the other high on the face. 

Centerpieces, ear-bobs and tassels.—It is said that such fixtures add 
to the appearance of the turnout. While fashion and custom seem to 



730 READING-COURSE FOR FARMERS. 

demand a certain amount of unnecessary fixtures to worry and annoy 

the horse, the use of such cannot be too strongly condemned. 

The check-rein.—The check-rein should be properly adjusted. In 

common practice there are two methods of checking the horse’s head— 

by means of the side-rein and by the over-check rein. The former 

is used more often on work horses, the latter on driving horses. The 

side-rein is used with and without check hooks at the throat-latch. 

This rein is not so effective in compelling the animal to hold his head 

up but is much more comfortable to the horse and enables him to handle 
himself more efficiently. Horses checked with the side-rein are not so 

likely to stumble as those with the over-check rein, and will pull a much 

heavier load. This is because they have more liberty with the head, 

thereby enabling them to see the ground immediately in front and to 

lower the head and thus throw more power into the collar. 

The over-check rein was devised for trotting horses but has become 

so popular that it is used almost exclusively for driving horses. Origi- 

nally it was used on the track where the surface is as smooth as a floor, 

and was employed only for short periods of time. To-day it is used on 

roads of all sorts and for indefinite periods of time. There are many 

strong objections to its use if drawn too tightly. It holds the horse’s 

head in such position that he is unable to see the ground immediately 

in front of him, so that he is very likely to stumble on obstacles in the 

road. It holds the horse’s head in such position that he cannot pull 

efficiently. This is particularly true in ascending a steep grade. The 

animal is unable to lower his head and hence can put little power into 

the collar. An animal that is stalled when thus reined can usually pull 

the load if unreined or if the driver will ride him, thus bringing for- 

ward the center of gravity and enabling the animal to get a firmer hold 

on the ground and to put more power into the collar. The over-check 

rein is also very hard on the animal’s back and front limbs in descend- 
ing a grade. Again, it holds the head and neck in such an unnatural 

position that they soon become numbed, and the horse is seen to toss 

his head from side to side and to take other characteristic attitudes 

in search of relief. 
The horse should always be reined mildly. Without the rein he is 

likely to become careless in his habits, shambling in his gait, and to 

yield to the temptation to eat grass when standing. When the animal 

lowers his head and neck the lines, collar and breast-harness slip down 

and he is likely to become tangled in the harness and may get into 

difficulty. 
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The lines 

The arrangement of the lines adds much to the appearance of the 

turnout and to the comfort of the horse. The spread line should be so 

adjusted as to enable the horse to travel straight to the front. Itisa 
common practice in cities to lengthen the spread lines so that the horses 

in a team travel wide apart or are well spread. This spreading, if car- 
ried to excess, may be objectionable, and under certain conditions should 

be avoided. Driving horses should never be A B ¢ fe) 

spread so wide apart that they cannot travel 

straight tothe front without turning their heads 
outwards. It often happens, especially in the 
country, that the roads are not well broken, 

the worn track narrow, and if spread too wide 

the animals must turn their heads outward in 

order to travel in the worn track. Sometimes 
we meet the other extreme: the horses are 

checked too short and must turn their heads 

inward in order to travel in the worn track. 

- Multiple hitch —It may be that one wishes 
to hitch four horses abreast. There are many 
ways of arranging the lines in a four-horse 

hitch, and the following is as simple as any: 
Take a pair of common check lines and attach 
to the outside horses just as if hitching two 
horses (Fig. 40), that is, snap the spread line Fic. Pe aoe 
in the ring in the bit next to the outside 

horse. Take three straps about eighteen inches long. Make them so 

they can be adjusted to any length with a buckle and have a snap in 

each end. Snap one end in the right side of the outside near horse and 

in the left side of the horse next to it. Snap all four bits together in 

like manner. When thus hitched they will appear as in the illustration. 

This method works equally well with three, four, five, or as many horses 

as one cares to work abreast. 

Fitting the collar 

The service of the horse is largely accomplished by the shoulders 

and it is of the utmostimportance that the collar fit the neck and shoulders 

perfectly. Poorly fitted collars cause the horse much pain, result in 
sore necks and shoulders and are a common cause of viciousness among 
horses. Because of the extreme importance of having a well-fitting 



73 ‘ READING-COURSE FOR FARMERS. 

collar, many makes have been put on the market, such as the leather, 

the sweeny, the half sweeny, the pneumatic, the steel and the humane, 

each asserting superiority over the others. Each has its advantages 

and disadvantages. No attempt is made here to favor any style or 

make; only general suggestions are given. 

Fitting the collar is a rather difficult task. In the manufacture of 

collars the leather is soaked till it is limp as a rag, and then is fitted 

over a steel form representing the shape of the horse’s neck. When dry 

these collars are so firm and stiff that usually it is impossible to buckle 

the harness tight enough to bring them to the shape of the animal’s 

neck, and the shoulders are therefore adjusted to the collar, rather 

than the collar to the shoulders, with sore shoulders as the result. The 

neck and shoulders of no two horses are alike. It is therefore necessary, 
to avoid this soreness, that a stiff collar be adjusted to the shoulders of 

the horse for which it is intended. To do this, take the poorly fitting 

collar, new or old, wrap it round and round again with a thoroughly 

Fic. 41—Types of collars. 1, common leather; 2, halj sweeny; 3, steel; 4, pneu- 
matic; 5, humane. 

wet cloth; or place the unwrapped collar in three inches of water and 

let it remain over nignt. In the morning put the collar on the horse, 

and with hame straps draw it snugly to the sides of the neck; be sure 

that the hame straps are properly adjusted, then work the horse moder- 

ately through the day. After soaking in this way the collar will adjust 

itself to every inequality of the shoulder, and the horse will seldom 

be troubled with soreness. Repeat the process whenever the collar is 

found not to fit. A collar that will fit in the early spring when the horse 

is fat will be too large later when he is worked down, so that it is import- 

ant to watch and adjust the collar to the shoulders. 

Every horse should have his own collar. It should fit close to the 
neck along its entire width and should never be tight in some places 

and loose in others. The hame straps should be properly adjusted at 
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top and bottom to suit the shape of the horse’s neck. Be sure at all 

times that the lower hame strap is buckled as tightly as the thickness 

of the neck will permit. Occasionally the careless driver fails to buckle 
the hames tightly and when the horse is backed the hames slip off the 

collar. This may not be noticed at the time and the animal be com- 

pelled to pull the load with the hames resting on the shoulders. 

Adjusting the hame-tug.—The adjustment of the hame-tug is also an 

important matter and should receive the closest attention. If the draft 

is too low, the action of the shoulder while walking gives too much back- 

and-forward motion to the collar, which is noticeable at the hame tops. 

This is likely to cause sore shoulders either at the points or at the top. 

If the draft is too high, the likelihood of injury will be equally great. 

There is a proper place for the draft, varying with the conformation 

of the horse. When the hame-tugs are at the proper place there will 

be very little motion at the top of the hames as the horse walks. Again, 

the tugs should be so adjusted that they are both of the same length. 

Often careless drivers hitch one tug longer than the other, which is 

very hard on the horse and a source of much extra exertion as well 

as sore shoulders. 
Sweat pads.—There is a great diversity of opinion concerning the use 

of sweat pads, neck pads and the like. With rare exceptions there should 

be no occasion for their use if the collar and harness are properly adjusted. 

The shoulder and neck can be kept in a more healthy condition with- 

out them. 
Breast harness —For light driving breast harness is admissible and 

is to be preferred for such light rigs as runabouts and buggies. In the 

adjustment of breast harness care should be taken that the neck strap 

is not so long as to let the breast harness drop and interfere with the 

action of the fore limbs. On the other hand, the neck strap should not 
be so short as to draw the breast harness up and choke the animal. 

The breast harness is intended for light work only, and if the load is 

heavy the horse may choke. This is particularly true in ascending a 

steep grade. Much care should be exercised in its use. 

Fitting the saddle and breeching 

The saddle and breeching should be adjusted so that they fit snugly— 
neither too tight nor too loose. They should be kept clean and smooth. 

If the saddle is not smooth and perfectly adjusted it is likely to make 

the back of the horse sore, thereby causing the animal much pain and 

lessening his reliability. When properly adjusted there is little or no 
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danger that the animal’s back will become sore or abraded. If the 
breeching is too loose or the hip straps too long, allowing the former 

to hang low, they will wear the hair off the animal’s hind legs and, in 
addition, the rig will have a jerky motion. On the other hand, if they 

are too tight they interfere with the horse’s action and annoy him 

very much. 

Fitting the back-band and crupper 

Perhaps next in importance to the bit and collar is the crupper. 
If the back-band or the check-rein is too short and the crupper is drawn 
too tight against the tail, it is likely to cause soreness; since this is a 

very tender part it may lessen the reliability of the horse. A horse 

with a sore tail is hard to manage. At any time he may get his tail over 

the line, become excited through fear that the abraded part will be 

injured, clamp his tail down on the line and be difficult to control. If 

the back-band is too long and the crupper too loose, it is likely to result 

in the back-band, crupper, hip-straps and breeching all slipping off 

to one side of the horse, with the result that the animal may become 
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Fic. 42—Illustration showing side-back 
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excited and difficult to manage. It is therefore necessary that the 

back-band and check-rein be so adjusted that the saddle is in the proper 

place on the back and the crupper fits snugly under the tail; then there 

will be no trouble from sore back or sore tail. 

Hold-back and backer 

When there is much backing to be done or in sections that are moun- 

tainous or hilly, the hold-back and backer assume much importance. 

Usually very little attention is paid to the hold-back and_ backer, yet 

their absence frequently results in sore necks and sore backs among 

work horses. A great variety of hold-backs and backers is on the market, 

and they can all be divided into four general classes, namely, shaft- 

back, collar-back, 

under-back and side- [ay Wa Nig PRIA //P, x 
: Ee AW) abe: ht. : abe 4 

back. The breeching - (PRs ip acs NS Baar 5 i ie \t oa 

is used with each of 

these except the col- 

lar-back and with this 

there need be no 

breeching on the har- 

ness. 

The shaft-back is 

used only with single 

rigs. With this backer 

the breeching is at- 

tached directly to the 

shaft by means of the - 

hold-back straps. Fic. 43—Illusiration showing shaft-back 

After the breeching is 

properly adjusted the main point to be noted is that the hold-back 

straps are of the proper length. If too short they draw the horse for- 

ward and interfere with his action, whereas, if too loose, the rig will 

have a jerky motion and be annoying to the animal. 

The collar-back is intended only for light rigs. With this the backing 

is done largely by the neck. Sometimes a martingale-band passing from 

the lower end of the collar between the fore limbs to the belly-band 
is used and a part of the backing is accomplished by pulling down on 

the back-band. One reason for the popularity of this backer is that 

no breeching is needed and it is becoming a fad among owners of light 

harness horses to discard the breeching. As a result, this backer is 
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much misused. It is intended for light rigs and light loads, for which 

it is all right, but it is often used for heavy rigs and heavy loads in which 

case it often causes sore necks and sore backs. With this backer the 

wagon tongue has a tendency to rise, and one may occasionally see 

a driver hanging on the tongue to hold it down and beating his animals 

backward. This is a bad practice. 

The under-back and side-back are intended for use when there is 

much backing to be done. In the under-back the hold-back strap 

extends from the breeching to the martingale. When the horse backs, 

Fic. 44—Illustration showing under-back 

instead of pulling down on the neck or on the back, the pressure is borne 

by the breeching and the animal can handle himself and the load much 

better. In the side-back the hold-back strap extends directly from 

the breeching to the single-tree on the neck-yoke. This is the easiest 

backer on the horses and is most efficient when much backing is to 

be done. 

Choosing harness 

When it comes to choosing harness there are so many things to be 

taken into consideration that the task is a difficult one. No attempt 

is made here to go into the matter in detail; only a few of the general 
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difficulties are noted. When one visits the harness store or examines 

the harness sale catalogues, he is rather bewildered by the great variety 

of styles,—black leather, polished leather, russet leather and woven 

web cut into all imaginable shapes and styles. No suggestions can be 

made with respect to styles; this must be left to the individual. There 

is much money wasted on cheap, shining harness. The purchaser should 

first consider the kind of service to which the harness is to be put— 
is it intended for light driving, heavy driving, light work, heavy work, 

or for fancy and fashionable turnout? If for the latter, the more fixtures 

and brads and the like it contains the better it may suit. But such 

harness as this is beyond the scope of this leaflet. 

In choosing useful harness, the fewer trimmings the better. While 

brass trimmings, white rings, and extra fixtures may add much to the 

appearance and serve as an advertisement if they are kept clean and 

shining, they do not add to the usefulness of the harness, and extra 

fixtures hanging here and there annoy the horses and in warm weather 

often prove quite uncomfortable. Then, again, these brass trimmings 
require much work to keep them presentable. This extra time might 

better be utilized in grooming the horses. Nothing is so inappropriate 
as well-polished harness on poorly groomed horses. In choosing work 

harness discard the extra fixtures, trimmings and the like. They are 

costly, are much trouble to keep in good condition, and are a hindrance 

to the horse’s usefulness. 
There is an arrangement in connection with the use of heavy harness 

that would result in great saving and in much comfort to the horse 

if it could be attained. It is to secure light parts where light parts 

will serve, as in the bridle, reins, lines, back straps and the like; and 

to use heavy harness only where needed, as in the tugs, hold-backs, 

breeching and breast straps. There is no need of having heavy, wide- 

feathered bridle, heavy reins, lines, back-bands, even on the heavy 

harness, as they play no part in bearing the load and are often a hin- 

drance to both horse and driver; and in addition they are rather expen- 

sive. Lighter harness where it bears no part of the load will serve every 

purpose. 

Caring for harness 

The proper care of the harness should receive much consideration 
as care will increase the length of its usefulness and lessen the liability 

of its injuring the animal. It is very important that the bearing parts 

be kept scrupulously clean at all times. This applies particularly to 

the parts in constant contact with the animal, as the collar, saddle 

24 
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and crupper. It is not possible to prevent sore shoulders, sore back 

and sore tail if these parts are permitted to become dirty, which they 

will, because of the sweat and dandruff, unless they are carefully watched 

and frequently cleaned. Much care should be taken to clean these 

parts each morning before harnessing the horses or, better still, imme- 

diately after removing the harness. 

Harness should be thoroughly cleaned and oiled at least once a year, 

preferably inthespring. This will cause it to retain its fibre and to last 

longer. While there are many ways of cleaning and oiling harness the 

following is as simple and effective as any: Take the harness apart and 

soak the parts in a wash-tub of luke-warm water containing a hand- 

ful of washing soda. Let the harness soak for fifteen or twenty minutes, 

then scrub the parts on a board with an ordinary scrub-brush. When 

the leather is nearly dry blacken with edge blackening, which can 

be obtained at any harness shop. Unless the harness is thus blackened 
or lamp black put in the oil, it will turn red. When dry take a cotton 

cloth and rub the harness thoroughly. Always rub straps with the 

grain. This lays down the fibre and gives a smooth edge. Take a quart 

of neatsfoot oil, add a small amount of kerosene, mix and warm, then 

give the leather two coats, using the oil freely. Hang up to dry, taking 

care not to hang in the sun. When the oil is well dried, sponge with 

white castile soap and buckle the parts together. Harness treated in 

this way will neither turn red nor become gummy, and if often sponged 

with white castile soap can be kept looking like new. 

A number of oils may be used if neatsfoot oil is not at hand, such as 

olive, codliver or castor oil, all of which are considered good for harness. 

In case the edge blackening cannot be procured, put enough lamp black 

in the oil at the time the kerosene is added to turn it black. The lamp- 
black will prevent the leather from turning red. 

The leather 

There are many grades and brands of leather. When made into 

harness and highly polished it requires experience to distinguish the 

good from the bad.. One must rely largely on the reputation of the 
store where he deals. Always choose good, plain harness, and bier 
once a satisfactory brand is found hold to it. 

It often happens that one wishes to do his own repair work, in which 

case a knowledge of where the parts of the harness come from may be 

of some advantage. Ina given side of leather the quality varies greatly, 

the back being considered the smoother and better, while the neck, 
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flank and shanks are considered the rougher and poorer. The sides also 

differ greatly with respect to weight and thickness, some being heavy, 

some medium and others light. Then, again, they differ much in quality, 

even when free from grub holes, cuts and the like; some are firm and 

have much fibre, others are spongy and lacking in:substance. It is 

impossible to cut bridle stock of the right thickness out of the same side 

that traces, lines and breeching straps are cut. In the harness factories 

so much leather is used that the different grades can be utilized to 

advantage. The neck, flank and shanks can be worked into brow 

bands, nose straps, throat-latches and the like, where there is little or 

no tension on the harness. 

Fic. 45—The above diagram shows in a general way where the various parts of 

the harness are cut: 1, lines, tie straps, reins; 2, traces, breast straps, breech- 

ing; 3, hold-backs, martingales; 4, back-bands, hip and shoulder straps, belly 

bands; 5, check, crown, nose and brow bands of bridles and halters, hame- 

straps, throat-latches; lays and miscellaneous parts. 

For repair work choose a medium to heavy side of leather. Take 
a strip off the back in order to give a straight edge. When cutting 
repair straps it is well to know that in the manufacture of harness the 
first straps cut are used for lines, tie straps and reins; the second for 

traces, breast straps and breeching; the third for hold-back straps, 

back-bands, hip and shoulder straps; and, that the neck, flank and 

shank are cut into those pieces which do not bear much weight, such 
as head-stalls for bridles and halters, throat-latches, hame-strings and 

the like. Occasionally the shanks are cut crosswise; in this way one 
may get straps that will not stretch. 
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Fly-nets ; 

The use of fly-nets often brings much comfort to working animals. 

Working horses should be provided with throat-latch cloths when the 

bot-flies are present, as these pests are very annoying, and the animals 

in fighting them will often become excited, with a consequent lessening 

of their usefulness. Whether to use fly-nets or fly-blankets may depend 
on conditions. The use of the fly-blanket is not advised by many per- 

sons, but there are conditions in which it proves very desirable, par- 

ticularly on horses whose color is such as to fade on being exposed to 

the direct rays of the sun. The fly-blanket, while very efficient in 

retaining the color and keeping out the flies, is not so presentable and 

is much warmer than the open net. Leather fly-nets are the most 

presentable and the most desired by horsemen. But fly-nets and fly- 

blankets are rather annoying to the teamster and are more or less expen- 

sive, for which reasons they are often discarded entirely. 

To do away with the use of fly-nets a number of “ fly-killer ’’ prepara- 

tions have been compounded. These materials are applied with a 

small sprayer and to be effective must be used often. It is said that 

they ‘‘ do not soil or injure the hair and, all things considered, are cheaper 

and more satisfactory outdoor fly protectors than are blankets.”’ 

Blankets 

In our climate the use of blankets is indispensable. The horse will 

prove more efficient and will endure much longer if reasonably pro- 

tected against sudden changes in temperature, the cold rains and the 

heavy winds to which we are subject. 
Stable blanket.—The proper use of the stable blanket is of first import- 

ance. It is a common practice after the day’s work to hurry the horses 

into their stalls, unharness, blanket them at once, feed and leave them 

for the night; in the morning it is desired to get to work early, the horses 

are fed, the blankets removed, the animal’s body curried a very little, 

the harness is put on and in a few minutes the horses are at work. Ani- 

mals treated thus stiffen in the joints, develop leg and foot diseases, 

and soon become useless, and may be sold or traded as part payment 

on others to undergo the same treatment. 

The usefulness of a horse can be prolonged and his efficiency increased 

by proper blanketing and grooming. On arriving at the stable very 

warm and sweating, the horse should not be blanketed until he has 

ceased to steam, nor should he be left in a draft. If blanketed at once, 

little opportunity is given for him to dry off, the blanket will become 
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damp and the hair remain so all night. In case the blanket is not used 

until the animal has ceased to steam and is somewhat cooled, which 

he will be in a quarter of an hour, the hair will be dry and smooth the 
following morning. Stable blankets may be disposed of in the hot 

summer months if the flies are excluded by screens or by some other 

means. If blankets are used at this time théy should be of light material 

and kept clean. As soon as the nights begin to get cool, the blankets 

should be continued, as an early use will arrest to a marked degree 

the growth of hair. This may obviate the necessity of clipping, as the 

coat of hair is kept short and comparatively thin. In case the horse 

is clipped, and it is well that he should be if the coat of hair is dense 

and long, he should be covered with an extra heavy blanket, or with 

two blankets, for a time. 

Outdoor blanket.—The use of the outdoor blanket is as important as 

the use of the stable blanket. If the horse is allowed to stand outdoors 

either for a short or for a long time he should be well blanketed. If 

one is going to stop but a short time the temptation not to blanket the 

animal is strong. The horse cools off rapidly and may chill, so that 

it is best to blanket if only fora moment. Again, in the spring when 

the weather is nice, one is likely to think that no ill will result from 

leaving the animal unblanketed; and yet he may chill as before. It 
is best, on stopping the animal, to see that he is well protected at all 

times. 

Grooming 

The grooming of the horse deserves much consideration. Nothing 

contributes so much to the beauty and the lustre of the coat as grooming. 

Because of this the body receives much attention and the legs entirely 

too little, whereas the legs should always receive the more attention, 

as the care of the legs is really more important than the care of the body. 

On arriving at the stable, if the animal’s legs are muddy they should 
be roughly cleaned by using a half-worn common broom. The animal 

should then be placed in the stable, fed, unharnessed, given a thorough 

grooming, and blanketed. The legs should not be neglected but be 

given a thorough and rapid brushing. Time spent in cleaning and 

rubbing the horse in the evening after the day’s work is done is worth 
much more than time thus spent in the morning. 

If the animal is working in the mud it is desirable that the hair be 

clipped from the limbs, as by so doing the animal’s legs may be kept 
clean with much less difficulty. In case the legs are clipped, it is all 

the more important that they should be thoroughly cleaned and rubbed 
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each evening after work. The hoofs should be examined and the cleft 

between the sole and the frog cleaned. 

Animals cared for in this manner will pay for the extra care many 

times over in the satisfaction in having the team come from the 

stable in the morning in the best of spirit, as indicated by the pleasing 
appearance, the snap and vigor with which they lift their feet, and 

by the complete absence of any stiffness in the joints. Again, animals 

whose limbs are thus cared for will remain comparatively free from 

the many diseases to which the legs and feet are subject. This care 
will greatly increase an animal’s efficiency and prolong his usefulness. 

Harness room 

Another factor that must not be overlooked in the care of harness 

is the place where it is kept. It frequently happens that the harness is 

hung on hooks just back of the horse in the stable. There are at least 

two very strong objections to this practice. In the first place, gases 

escaping from the manure are very destructive to the harness, and 
in the second place the harness is frequently rubbed down under the 

animal’s feet and becomes soiled with manure. It is much better to 

have a harness room convenient to the horse stable where all harness 

can be kept. When it is kept in a separate room it is much less difficult 

to keep in order. If one has a hanger for each horse’s harness and 

hangs it there each time, the work will be much lighter than otherwise. 

A well-kept harness room will pay for itself each year because of the 

ease with which the harness is kept in condition and the increased length 

of time that harness thus kept will last. 
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A Discussion-paper is sent out with each Bulletin of the Reading- 

Course for Farmers for two reasons: (1) We should like to have your 
ideas on the subjects. On some of the points you have probably had 

experience that will be interesting and valuable to us. No matter 
what the Bulletin says, if you have a different opinion on any of the 

subjects, do not hesitate to state it on this paper and give your reasons. 

(2) We should like you to use this paper on which to ask us questions. 
If there are any points which the Bulletin has not made clear or if 

there are any problems in your farming, whether on these subjects or 

others, on which you think we may be able to help you, write to us 

on this paper. 
The next Reading-Course Bulletin will be sent to those who return to 

us this Discussion-paper, which will be acknowledgment of the recetpt 

of this Bulletin. This paper will not be returned to you, but we shall 

look it over as carefully as we wouid a personal letter, and write to you 
if there are any points about which correspondence is desirable. You 

may consider this Discussion-paper, then, as a personal letter to us. It 

will be treated as such, and under no circumstances will you be quoted. 

As the Discussion-paper will contain written matter it will require 
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If you are not interested in this Reading-Course Bulletin, we have 

others on other subjects, and we shall be glad to send any of them to 

you on request. The titles of the ten series of the Reading-Course 
Bulletins now available are: 1. The Soil and the Plant. 2. Stock Feed- 

ing. 3. Orcharding. 4. Poultry. 5. Dairying. 6. Farm Buildings and 

Yards. 7. Helps for Reading. 8. Miscellaneous. 9. Breeding. to. 
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1. What kind of bit do you prefer, and why? 

2. Do you use blinds on the bridle, and for what purpose? 

2 What kind of check-rein do you prefer, and why? 
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4. Have you had experience with collars other than leather? If so, 

what kinds, and what is your opinion of each? 

5. Have you had experience with sore shoulders caused by collars 

that did not fit properly? How do you treat such shoulders? 

6. Do you use sweat-pads under the collar, and for what purpose? 
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This is the fifth of a series of leaflets discussing the practical side 
of horse production, a topic recently added to the Reading-Course for 

Farmers. An attempt has been made to discuss some of the more 

important difficulties encountered in actual practice; to aid in a better 

understanding of the mysteries of horse-breeding; and to point the 

way to profitable horse production. This is an entirely new method 
of attacking the subject, but in view of our peculiar situation it seemed 

to be worth while. 

New York State is a horse-consuming state. Even the farmers do 

not produce the horses they need but purchase Western horses as 

demand arises. This means money passing from an Eastern to a West- 

ern farm for a commodity that should be produced in the East. This 

should not be. New York State should produce nearly every horse used 

within the state. To do this we must familiarize ourselves with the 

demands of the market, then apply ourselves to producing animals that 

meet the demand. 

The Reading-Course desires to know what is your greatest difficulty. 

Why do you not produce horses when there is such a demand? 

Note.—Your name appears on our mailing list as this Bulletin is 

addressed. If incorrect, please write us. 

Address all correspondence to Reading-Course for Farmers, Ithaca, N. Y. 
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HUMAN NUTRITION, PART I 

FLORA ROSE 

In primitive times before science had taught us mucn of the ways 

of protecting and fostering human life, those who were physically weak 

and unable to battle 

against the  hard- 

ships which beset 

them soon perished. 

It was a_ natural 

sifting process and 

only the stronger 

individuals sur- 

vived. The sifting 

still goes on but in 

a different way. It 

is no longer merely 

physical strength 

which protects the 

race. Intelligence 

now plays the more 

important part. In- 

creased knowledge 

of medicine and 

surgery, of sanita- 

tion, and hygiene 

have led to more 

sanitary surround- 

ings, more hygienic 

clothing and_ food, Fic. 1— More fruit in the dietary 

and better general protection. It is now possible to rear many 
of those who begin life physically weak, and yearly the lives of many 

feeble children are saved which in former days would have quickly 

succumbed. This story has its bright and its sad side, for while these 
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feeble children may be developed into a sturdy manhood through the 

influence of scientific methods, their children may in turn inherit this 

same feebleness and the race become physically weakened. The pos- 

sibilities of prolonging and fostering life are now greater than ever be- 

fore but man’s natural power of resistance is less. He must depend upon 

his quickened intelligence to protect him against the evils which at one 

time in the history of the race were harmless to him. 

THE HUMAN BODY 

Tne particular tree of knowledge which‘ should be planted in every 

home garden has many important branches, but one of the largest is 

that which deals with the right feeding of the human being. Even so 
short a time as twenty-five years ago tne housewife and mother could 

furnish her table according to the dictates of desire and taste. Her 

only guide was tradition which suffered one food and forbade another, 

sometimes wisely, often unreasonably. Today the burden of knowledge 

is hers and the responsibilities of the housekeeper of now are not unlike 

those of tne engineer who has charge of a train load of people whom he 

must carry through the perils of modern traffic. Only an understanding 

ot conditions will enable him rightly to perform this service. Intelligent 

feeding is as important to the human being as to farm crop and animal, 

if man is to have a fair chance in the struggle for existence. With two 
cnildren of like inheritance, the child protected by a parent’s knowledge 

of nutrition has the better opportunity for developing into sound sturdy 

manhood. 
It is impossible rightly to understand the conditions upon which the 

welfare of the body depends unless something is first known of the 

structure and activities of the body and of the relation which its various 

parts bear to the whole. 

In olden times, the ruler of a country stood in much more intimate 

relations to his subjects than now. His power was such that the welfare 

of his people was dictated by his waim or caprice. His word was nearly 

absolute. If he proved an unwise and weak, or harsh and ignorant 

ruler, the people suffered greatly from his faults. A gradual uneasiness 

crept through the country until finally the ruler himself, not realizing 

that his own happiness depended upon that of his subjects, began to 

feel the depression and misery caused by his lack of virtue. It may seem 

to many a far cry to compare the body to such a country, with self as 

the ruler, yet the conditions are indeed closely similar, 
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The body is within itself a world of little living things each having 

its own work to perform for tae good of the whole, and depending on 

the co-operation of the whole for its complete existence. The welfare 

of the body is, in turn, dependent upon the healthy condition and right 
working of these little living units or groups of units which compose it, 
and all is in a measure governed and determined by that which we call 
self. The body is our kingdom; upon us rests the responsibility of its 
right care. 

Every tissue and organ in the body is made up of little living parts 
called cells. As a part of the body, the environment of the cell is much 
more circumscribed than if it led an independent existence, but its 

chances of survival are much greater through such dependence upon 

and co-operation with other cells. We are so familiar with the body as 

an individual thing that it is difficult to realize it-as being the result of the 

working together of countless thousands of lesser living things. The 
cells are so small that we cannot see them individually with the naked 

eye, but we know the tissues which represent them. Each cell has its 

own special work to do, and thougi its food is brought to it and its waste 
products removed, it must feed itself and do its own repairing. There 

is a most wonderful division of labor among these little workers and it 
is this specialization which has resulted in the body with its manifold 
activities and powers. 

The muscles are communities of cells having as their part of the body’s 
work the ability to cause movement. 

Bone cells deposit around themselves quantities of mineral matter 

and give the body a hard substantial frame work to support it. In the 
red marrow of the bones are cells whose purpose it is to form the little 

red corpuscles which find their way to the blood, giving it not only iis 
red color but its power to gather oxygen from the lungs. 

Cells form the blood vessels and it is the grouping together of cells 
which makes the skin, and all the linings of the body, the heart, the 
lungs, etc. 

Certain of the cells lining the stomach and intestine and others grouped 
together into bodies called glands, manufacture digestive juices which 
are poured out upon the food and which help to get it ready for the 
body’s use. And so on and on we see this wonderful specialization pro- 

ducing muscle and bone, skin and nerve, until the body stands forth as 
a whole, in health all its parts working harmoniously, and all co-operating 
to perform the body’s work through the power of the cells of the nervous 
system. Health means good condition of the cell communities; disease 
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indicates that some of the cells or groups of cells are not performing their 

work properly. 

Care of the body means care and protection of its individual members, 

the cells. The whole construction of the body is to serve the cell. The 

long alimentary tract, which includes mouth, stomach and intestines, 

is a sort of factory where food is sorted and the part that is extracted 

is made over into a form which can pass into the blood vessels and by 

them may be carried to the cells. After the food material has been 
gotten into the right condition the blood vessels transport it from the 

alimentary tract to the most remote parts of the body and each cell has 

an opportunity of selecting the foods needed for its own special work. 

Bone cells may choose the mineral matter which they deposit about 

themselves, and tne other materials needed for their construction; 

muscle cells choose the substances they need for growth and energy ; and 

so on until each cell is provided for. ‘The little red corpuscles of the 

blood, which give it its color, have as their part of the body’s work tue 

task of carrying oxygen to all the cells. 

THE FOODSTUFFS 

The food problem may now be explained. It is to supply each little 

worker in the body, muscle cell, nerve cell, bone cell, blood cell, skin cell, 

and the rest, with those materials whicn are needed for the particular 

kind of work the cell has to do. A part of the same problem is to see 

that the systems which are concerned with carrying the food to the cells, 

and removing waste products are kept flushed, clean and in good con- 

dition. If in man’s daily food there is a lack of some one or more of the 
materials needed in constructing bone, nerve, muscle, red corpuscles, 

digestive juices, etc., then it means that the cells concerned suffer a 

kind of starvation and undergo hunger, a condition which may gradually 

undermine the health of the organism by weakening the ability of its 

workers to perform their functions in the right way. 

Power to do work must always have some source. The steam engine 

derives its power from the fuel which is burned in its grates. The same 
material that is used as a fuel for the engine has not, however, the 

ability to replace its worn parts, to lubricate, cleanse and repair it. 

We do not try to burn bricks and iron in the furnance, nor, on the other 

hand, do we attempt to repair it with bits of coal and wood. The body 

is often and aptly compared to an engine, needing both fuel and build- 

ing material. Food must supply this twofold need. It must furnish 

a source of power for the manifestation of the various activities of the 
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body, and it must also provide all the materials which are needed for the 

growth, development and repair of the different kinds of cells. When 

any of these is constantly lacking in the daily food the body soon gets 

out of repair. 

If the human engine is to be kept in good running order it is important 
to know what materials are necessary to it and the form in which they 

best serve the body’s purposes. Perhaps the simplest way to establish 

an understanding of what food must consist is to go to the very founda- 

tion of things and learn something of nature’s marvelous power of 
uniting very simple substances known as elements, with many of which 

most of us are familiar, as iron, sulfur, oxygen, carbon, etc., to form 

complex substances called compounds. The compounds usually differ so 

completely from the simple elements which form them that the results 

may indeed be said to be miraculous. For example, who on tasting 

sugar would believe that one of the elements combined to form it is 

known to us as charcoal? Oxygen and hydrogen are the two other 

elements which are united with carbon to produce this wonderful result. 

Nature has the power of combining three such simple substances as these 
in various ways to produce not only sugar but such dissimilar substances 

as sugar, starch and fat. 

The things which we know as matter are either the simple substances 

known as elements or are compounds formed by the combination of 
two or more elements. Water, the liquid, is formed by the union of the 

two elements, hydrogen and oxygen, which in their natural condition 
are gases. Such miracles are all around us. 

The question before us is, therefore, what elements are found in that 

matter which we know as the body, since it is with these we must deal 

to keep it in repair. We must know not only what elements compose it, 
but in what combination these elements must appear in the foods in 

order to be useful to the body. 

Chemistry has informed us that the following elements are always 
found in the body in measurable quantities and that they are therefore 

probably essential to it: . 

Carbon Sulfur Sodium 
Hydrogen . Phosphorus Potassium 

Oxvgen Calcium Iron 

Nitrogen Magnesium Chlorin 

These twelve elements are constantly needed in the food in measurable 

quantities. A few other are apparently always present and therefore 

probably also essential but in very minute amoupts. 
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It is hard to conceive that such simple substances as carbon, familiar 

to us as charcoal, oxygen which we breathe in the air, calcium known to us 

as lime, sulfur, iron, etc., can be combined to form such complex and 

wonderful substances as those of our own bodies. Since this is so we 
must depend upon various combinations of these same elements to act 

as food for the body, to build and repair it and give it the power to 
move and act. Not a single one of the elements which compose the body 

must be omitted in the food, or soon the body will suffer for the lack of 

something necessary to it. The form in which the elements are made 

available to the body is known as the foodstuffs, carbohydrate, fat, 

protein, mineral matter and water. 

Carbohydrates and fats—Carbon is the element that gives common 
fuels, wood, coal, etc., their main fuel value. It has the same use in the 

body, and those foods which are to furnish us with energy must be rich 

in carbon. The carbon compounds that are to serve as the best source 

of energy to the body are those known as the carbohydrates and the 
fats. Carbohydrate is a name applied to a class of substances of which 

the most important in this connection are the sugars and the starches, 

hence the name in a discussion of this kind means sugar and starch 

collectively. These two foodstuffs, carbohydrates and fats, contain 
only three elements, carbon, hydrogen and oxygen, hence their use in 

the body must necessarily be limited since the other elements in the list 
given are just as essential as these three and must also appear in our food 

combinations if we are to be rightly fed. They are very valuable food- 
stuffs nevertheless, since from them may be derived the main part of the 

body’s ability to do work. They serve as a fuel for the body just as coal 

serves for the engine, and they may keep the body warm and give it the 

energy which makes the machinery go. By themselves, they could not 
maintain life for any length of time for they would have no power to 
build up the body’s tissue and keep it in repair. They : would 
supply the fuel for energy, but all the other needs of the body would 
be unsatisfied, the cells would hunger for the materials needed by them 

and starvation would soon result. It must be kept in mind, however, 
that the main part of the food consumed daily is to supply the body’s 
need for energy, and the carbohydrates and fats are the best foodstuffs 

to use for this purpose. 
Sugar, starch and fat all serve the same purpose in the body but each 

may be used to replace the other only within certain limits. Fat is a 
more concentrated food than either of the others and there is a limit 

to the amount which can be digested and absorbed. On the other hand, 
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completely to exclude fat from the diet gives bad results for the body 

works better when a part of the energy is supplied in the form of fat. 

All the starch eaten is eventually turned to sugar before it reaches 

the blood stream, and is carried to the cells in this form. The question 

therefore often arises, why may not sugar take the place of starch in the 

dietary. In the first place, starch is slowly digested and is changed to 

sugar by the digestive juices only a little at a time. This little is very 
much diluted and can be made use of as soon as absorbed. When much 

sugar is eaten, it gives a concentrated sugar solution in the digestive 

tract. All know who have swallowed sugar “the wrong way” and have 
felt the painful burning in the throat that a concentrated sugar solution 
is very irritating and may produce gastric disorders. Sugar is ready, 
or nearly ready, to pass into the blood stream and it may pass in too 

quickly and in too large quantities to be properly cared for and may 

thus cause disturbances inside the body as well as in the digestive tract. 
Sugar, starch and fat occur in the plant and animal tissues in con- 

nection with other foodstuffs and it is only by a process of extraction 
that they are obtained as pure sugar, pure starch and pure fat. While 

all three of these materials are just as valuable sources of energy in the 

pure state as they are if starch is eaten as corn rather than cornstarch, 

or sugar is eaten as grapes or beets or peaches instead of in candy, and 
fat is eaten in cream, milk, eggs, or meat instead of as lard, suet or butter, 

still the question may well be asked, is the pure form the best form. 

If we eat pure starch, sugar and fat, the diet is limited to the three 

elements of which they are composed, carbon, hydrogen, and oxygen. 
If they are eaten as they occur in cereals, fruits and vegetables, milk, 

meat and eggs, a generous supply of other elements is obtained at the 

same time. Surely that is highly desirable. One of the main objections 
to the abnormal amounts of candy consumed by children is that the 
highly flavored sweet substance satisfies the appetite which should be 

satisfied by a more varied diet. It is said that a frequent cause of decayed 
teeth among children is due not to the direct effect of the candy on the 
teeth, but to the fact that in the over-supply of candy there has been 
an under-supply of the bone-building materials such as lime and phos- 

phorus. 

The best form in which to take these foodstuffs is therefore in the 
foods in which they occur; starch in cereals, legumes, nuts and such 

starchy vegetables as potatoes; sugar in the sweet fruits and vegetables 

or combined with simple desserts; fat in milk, cream and butter with 

bread or combined with foods in their preparation. More will be said 
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of the amounts of these foods in the diet when we consider the daily 
food need. 

if more fat, sugar or starch is consumed than is required for the body’s 

needs and if at the same time the amount has not been so great as to 

overtax the power of the body to absorb and assimilate it, the excess 

may be stored in the body, temporarily, in a form known as glycogen 

or body starch, and more permanently as fat. Fat deposited in the 

tissues serves as a reserve food supply for the body to call upon in case 

of need. If less fuel is consumed than is needed for the day’s energy, 

the. body burns some of its own tissue to make good the deficit. The 
waste products of the fats and carbohydrates are comparatively simple 

and are gotten rid of through the lungs in the breath and, by means of 
perspiration, through the skin. 

Protein.— Nitrogen is essential to the building up of all living tissue. 

The substance of the cell itself contains nitrogen. The fats and carbo- 

hydrates are very valuable fuels to the body, but by themselves they 

cannot furnish building material for its living parts. Compounds which 
contain nitrogen are necessary for the existence and persistence of all 
the living cells. The only form of nitrogen which is available to man 
for this purpose is in a class of substances known as the proteins. Some 

common examples of protein are the white of egg (albumen), the 

curd of milk (casein), the lean of meat (myosin), and the elastic 

substance in wheat (gluten). The white scum which rises on preserves 

when they are cooking is a vegetable albumen which has flowed into the 

water from the tissues of the plant and which in common with many 
proteins hardens on cooking, just as the white of egg hardens in hot 

water. Proteins are compounds always containing the five elements, 

nitrogen, carbon, hydrogen, oxygen and sulfur. They are not only 

vital to the formation of living tissues, but being rich in carbon, they 

are also sources of energy to the body. In other words, protein may 

serve as a fuel as well as a building material for it contains carbon as 
well as nitrogen. The proteins should not be depended upon as a main 

source of energy, however, for they are not only expensive but if used 

in this way may soon prove exceedingly harmful to the body. The foods 

which are relatively rich in protein substances are: | 

Milk Cheese Some Cereals 

Eggs Nuts 
Meat Legumes 

The question of protein is an exceedingly important one, for this food 
compound forms the basis of all living substance and yet if consumed 
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in too large quantities may prove harmful to the body. Much of the 

discussion and disagreement among food specialists of the present day 
is about the amount and the source of the protein best for the daily 
diet of different individuals. If there is too little protein in the daily 
diet, the tissues themselves must give up their supply and they begin 

to waste away. If more is eaten than is required, instead of being stored 

as a reserve for a time of need, as is the case with a limited excess of 

either sugar or starch or fat, the body quickly gets rid of it. The liver 

and kidneys must both work in getting rid of the broken down protein 

substances, and hence it is said a diet too rich in protein overtaxes 

these organs. We find ourselves thus assailed by dangers from both 

sides, the danger of eating too little protein to suffice the body’s needs, 

and the danger of eating more than is good for it. However, the path 
between these two dangers is probably wide enough to allow considerable 

leeway for individual tastes. In the discussion of food requirements 

this question of the daily protein requirement will be taken up more in- 
detail. 

While the amount of protein in the dietary is a very important con- 
sideration, the source of the protein must demand equal attention. 
There is a growing belief that it is not wise to depend too largely upon 

meat as the main source of protein. While it is recognized that meat 

has its place in the dietary, that it is one of the foods which is easily 

digested and is a source of food iron, still it is now held by many that 
there is excessive consumption of meat among well-to-do people. It is 
urged that more dependence should be placed on the protein of milk 

and eggs and of such plants as the cereals, legumes and nuts. Argu- 

ments used against over consumption of meats are first, that the muscles 

and blood of the animals, while representing tissue of the same composi- 

tion as that of our own bodies, represent also already used substances 

which are therefore not so useful to the body as the protein of such foods 

as milk and eggs; second, that the animal tissues contain many waste 
products which, consumed as food, act in.a harmful way to the consumer. 

This much seems certain, that the protein of milk and eggs is more 

completely utilized by the growing child, and in the diet of children 
at least, meat should play an insignificant part. It is unsafe to set a 
standard for the amount of meat which should appear on the family 

table. A rational course to pursue would be to make more free use of 

milk and eggs and less free use of meat in obtaining the essential nitrogen. 

A great deal of ignorance exists throughout the country concerning 

the use of meat. It is a common belief that “strength” will fail unless 
a liberal meat allowance is consumed with each meal, and there is no 
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doubt but that for one accustomed to a heavy meat diet a radical change 
to a meatless diet might result in unpleasant symptoms. Meat is a 

stimulating food and to withdraw its stimulating qualities would have 
much the same effect as leaving off the accustomed cup of coffee or tea. 

Do we need the constant stimulant ? 

Mineral Matter—The foodstuffs we have thus far considered, the 

fats, carbohydrates and proteins, while essential to the body, are not 
sufficient for all of its needs, since only five elements, carbon, hydrogen, 

oxygen, nitrogen, and sulfur are represented. A diet containing only 

fat, carbohydrates and protein would be so deficient as to cause starva- 
tion even more quickly than if all food were withheld. 

The remaining elements, together with sulfur, are often grouped 
under the head of mineral matter, ash or salts. Mineral matter is there- 

fore a vital consideration in the human dietary. It is frequently over- 

looked because there is so little definite knowledge of the needs of the 
‘body for the elements represented. These elements are as necessary 

in building and repairing tissue as nitrogen. 

While we consider mineral matter as a separate foodstuff, it is not so 

easy to understand as the fats and the carbohydrates, sugar and starch, 

or the various proteins, for we cannot see it. It is not always a definite, 

tangible thing. One salt with which we are all familiar and the only one 
which we knowingly add to the diet is common table salt, which is made 
up of the two elements, sodium and chlorin. The presence of other 

ash constituents of mineral matter we shall have to accept on faith and 

depend upon the chemist to tell us in which foods the various ones are 

to be found. That we need knowledge of these important foodstuffs, 
and should give greater consideration to their abundance in the dietary, 
a brief mention of some of their functions will show. 

Phosphorus is essential to the development of all the cells.’ If the 
food of the growing child is deficient in phosphorus-containing com- 
pounds, growth becomes stunted. Foods that may be added to the diet 
to increase or keep up the amount of phosphorus are milk and cream, 
whole eggs or the yolk of the egg, meat, whole wheat, oatmeal, dried 

peas and beans. 

Calcium (lime) is very important in the growth of the bones, and 
serves many other important uses in the activity of the body. If lime 
is not present in sufficient amounts in the diet of a growing child, the 

bones and teeth do not develop properly and normal growth may thus 
be interfered with. Anything which interferes with the health of the 

bone is likely to interfere with the production of the red corpuscles, for, 
as has been previously pointed out, they are produced by the red marrow 
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of the bones. If the number of red corpuscles in the blood falls below 

par the whole body suffers in consequence, for it means not enough 

oxygen is carried to the cells. The food richest in available calcium is 
milk, and this in itself is a sufficient reason for making milk an important 

article in the diet of children, not only while they are very young, but all 

through the growing years. Dried beans and peas, oranges, cabbage, 

turnips and spinach are good vegetable sources of lime. Of the breads, 
whole wheat is better than white bread in this respect. Meat is deficient 

in lime. Those animals which live on meat alone eat not only the flesh 

of their prey but also the bones. 

Iron is so important to proper nutrition that most persons are familiar 
with it through the advertisements of the numerous iron tonics on the 

market. The use of these tonics would be greatly diminished by a 

knowledge of right feeding methods, for food iron is what is needed 
rather than the iron which is sold in a bottle of “tonic.” Too little 
iron in the diet means that the cells in the red marrow of the bone Jack 

one of the things needed in making red blood corpuscles. It is the iron © 
which is built into those little bodies which gives them their power of 
holding oxygen and thus makes them so useftil a part of the blood system. 

Anaemia may result from many abnormal causes, but it may also be 
produced by improper feeding. To increase the iron in the diet, such 

foods should be added as whole eggs or egg yolks, meat, whole wheat, 

dried peas and beans, green peas and beans, spinach and prunes. At 
first glance it may seem strange that milk should be deficient in iron, 

for the baby depends on this food for nearly a year of its life. This is 

explained when we find that the child has at birth sufficient iron stored 

in its body to cover this deficiency for about nine months or a year. 

An excellent iron tonic is furnished by taking milk with some food 
rich in iron, for the lime in the milk is said to aid in the retention 

of the iron. 
Some of the elements of mineral matter are essential to the body in 

carrying out many of its most important functions. During the activities 
of the body waste products are produced, and if these were allowed to 

remain in this form they would prove exceedingly injurious. It is the 
function of some of the salts of calcium, magnesium, potassium and 

phosphorous to unite with these harmful compounds and make them 

harmless. Thus they are gotten rid of. The ability of the heart to beat, 
of the muscles to contract, of the nerves to carry impressions are all 
dependent upon the presence of some of the salts. The activity of the 
intestine depends upon them. One fruitful source of constipation is a 
lack of knowledge of these facts, 
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The vegetable foods as a whole, are rich in mineral matter and the 
diet should therefore contain an abundance of vegetable material. 

It is because of the desirability of adding the elements of this foodstuff 

to the diet that we may say that better health would result should we 

make this dietary rule, not necessarily to use less sugar but more fruit 

and vegetables, more milk and eggs, in place of so much meat; thus we 

would supply not only protein, fat and carbohydrate, but insure also 

a plentiful amount of the necessary mineral matter. 

IVater— One more foodstuff remains to be touched upon which is by 
no means least in importance. We are not accustomed to regard our- 

selves as aquatic animals, yet the only part of the body which does not 

depend upon a surrounding of liquid to keep it alive is the outside skin. 

All the other cells, except those of this protective membrane, the skin, 

will perish if they become dry. The body deprived of the foods so far 

mentioned would starve, but it would not perish so quickly as if deprived 

altogether of water. The proper functioning of each cell and of the body 

as a whole is dependent upon water. It furnishes in the blood the liquid 

which holds foods in solution and carries them to the tissues. In the 

cell, water holds the body substance in solution. It dissolves out the 

waste products of the body and carries them to those organs which are 
concerned in getting rid of them. If the body receives too little water 

the blood stream becomes sluggish, the cells are not flushed as they 

should be, the waste products accumulate and as these are poisonous 

the body suffers with lassitude, weariness, headache, and a number of 
attendant evils. Many persons of the present time are constantly taking 

patent medicines for ills that are but too evidently the result of insuf- 

ficient water in the daily diet. Fruits and vegetables are excellent 

sources of water as well as the water which we drink. 
Bulk in Diet—The question of keeping the inside of the body clean 

isa part of the food problem. Nature has given mana very long intestine 
to allow a large surface for the absorption of the extracted foodstuffs. 
It is necessary for man’s health that the intestine should be kept in good 

wholesome working order, and in the healthy individual this is accom- 
plished by the foods eaten. After the nourishing foodstuffs have been 

extracted through the action of the digestive juices, the waste products 

together with those brought back by the blood stream from the cells 
to the intestine should be gotten rid of. Any continued accumulation 

of waste matter in the intestine may lead to the production of poisonous 

substances which are reabsorbed into the blood stream and poison the 

whole body, giving rise to various ailments. The food consumed should 

furnish some substances which aid in getting rid of the waste material. 
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This is one of the functions of mineral matter. Fruits and vegetables, 

the outer layer of wheat and oats, contain substances which actin 

this way. The diet should also be somewhat bulky, for the mechanical 

irritation caused by a not too bulky diet gives rise to intestinal move- 

ment and aids in throwing off the intestinal waste products. Water 

is another important factor in this body process. Constipation may 

be the result of too little water in the diet. One argument in favor of 
whole wheat bread in the diet is because it is more bulky than white 
bread and because it contains substances which stimulate the activity 

of the intestine. 
THE FaAmity DIEtTAry. 

In planning the family dietary, our first object is to include in a form 
useful to the body, all the elements which compose it. We must then 

‘decide which foods are the most valuable sources of the various food- 

stuffs, whether milk or eggs or meat is the best source of protein, whether 
potatoes or bread should furnish the bulk of the starch. The next step 

is to learn how to determine the amount of food needed each day, and 

what relative proportion should be protein, carbohydrate and fat. It 

has become the fashion to say “everyone eats too much.” Let us dis- 
cover the truth, and learn whether it is over eating or wrong eating 
which is the cause of our ills. 
How food values are measured.—The amount of food which shall be 

eaten each day is measured in much the same way as the amount of fuel 
which is required to run an engine. Both body and engine are looked 

upon as machines doing work and thus spending energy which must 

be obtained from some outside source, fuel in one case and food in the 

other. The energy which the body spends in doing its work isa measure 

of the amount of food required. 
The value of a fuel is determined by the amount of heat it is capable 

of giving off. A weighed portion, 1 gram (1-27 ounce), of a fuel such as 
coal or wood is burned and the heat it produces is used to raise the 
temperature of a weighed amount, 1 kilogram (2.2 pounds), of water. 

The rise in temperature in the water is accurately measured with a 
centigrade thermometer, and each degree rise in temperature produced 

in the water by burning the fuel is called a heat unit. The name calorie 

has been given to the heat units found in this way, and the value of 
a fuel is determined by the number of heat units or calories it can pro- 

duce For example, if the burning of 1 gram (1-27 ounce) of wood causes 

a rise of 3 degrees C. in one kilogram (2.2 pounds) of water, it is said to 

have a fuel value of 3 calories per gram; and since there are 453 grams 
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in a pound, of 1259 calories per pound. The calorie value of foodstuffs, 
protein, carbohydrate and fat, is determined in the same way. One 

measure of the food value of various foods is the number of calories 

they can yield. It has been found that 1 gram of protein yields to the 

body about 4 calories, 1 gram of carbohydrate 4 calories, and I gram 

of fat 9 calories. In other words, weight for weight fat has a much 
higher fuel value than either of tne other foodstuffs. The amount of 

energy spent by the body each day is also measured in terms of the heat 
unit or calorie. If we learn that in the day’s efforts 2500 calories of 
energy have been spent and we know how many calories each of tne 

fuodstuffs will yield, it is a simple matter theoretically to determine 
the total amount of food which will cover the expenditure. 

Daily food requirement.—Before we attempt any solution of the prob- 

lem of the amount of man’s daily food supply, we must know something 
of the conditions which govern it. A certain amount of food is always 

necessary to keep the machinery going. Even if we do not work we 
must still eat a rather considerable amount of food. Beyond this, the 
factor having the most important influence on the daily food need is 

the activity of the body. If the muscle cells which make up the bulk 
of the soft tissues are made to work hard, as in exercise and manual 

labor, the need for food is greatly increased. For example, the man 

who works in the lumber camps, using his muscles in the hardest kind 
of way, may require two or three or even four times as muca total food 

as the man who sits still at a desk and writes all day. Most of the body 
cells of the hard worker are exceedingly active, and he uses not only 

more material but such as might prove harmful to the less active in- 
dividual. Age has a considerable influence on the relative amount of 
food consumed. The body cells of a child are much more active than 

those of the grown person, and the child eats more food in proportion 
though not in total amount. In respect to activity the child resembles 
the lumberman, but the delicacy of the child’s immature body makes 
the choice of food materials exceedingly important, for in this case there 
must be nothing to overtax cells which have not attained full-grown 
powers. Build, sex, climate, season, and individuality all influence to 

some extent the amount of food needed, but these are minor factors. 

The short, fat man requires less food than the tall, thin man of the same 

weight, for fatty tissue is sluggish, and the thin man has also a larger 
surface exposure. Women are said to require less food than men, but 

this difference is more apparent than real. Men and women of the same 

size and activity have a similar food requirement. There seems to be 

no real sex differences except as to size and work. In warm climates 
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less food is needed than in cold ones, and in summer the food require- 

ment is somewhat lower than in winter. 

From scientific experiments an approximate measure has been made 

of the amount of energy spent by the body in its daily activities, at rest 

or at work, asleep or awake. If tne energy value of the food is known, 
it is possible to form some idea of how much food to supply. There can 

be, however, no accurate standard which will apply to all persons, for 

the human machine has too much individuality to permit that. If a 

statement is made concerning the food requirement of a grown person 
it must be kept in mind taat there may be a dozen reasons why the 

given amount may be too much for one person and too little for another. 

Any food standard that is given, may be accepted as a guide, but not 

as a hard and fast rule, and must be used with good common sense. 
The following table gives the result of some experiments made to 

determine the hourly and daily expenditure of energy of the average 

normal grown person when asleep and awake, at work or at rest. 

AVERAGE NORMAL Output oF HEAT FROM THE Bopy 

Average 
Conditions of Muscular Activity Calories 

per hour 

IVIURIESRG LESH. SICCDING . . . c.. Svc Fore Ce Ce Ee ee eee ' 65 calories 
Mnmat tech, awake, sitting uwp.:. 6.0: de geth ces Uo. ae ad cate Lt TOO\s, £5 
Meaa Ot MPG INUSCULAT CXETCISE, . i 4.<: faa oly adeeb vce eens tae 170 
Man at moderately active muscular exercise..................0-0000- 200 a. 
Mamat severe muscular exercise... 57:1). dhy watts fuhe OME oie see Sa A50u'n}, 
Man at very severe muscular exercise............0 00sec cette ew ences 600“ 

The internal activities of the body go on constantly, tne heart must 
beat, respiration must continue, the blood must circulate and carry 

food to the cells and remove waste products from them, hence, even in 

sleep there is a constant spending of about 65 calories an hour. Any 

restlessness or uneasiness increases this expenditure. Experiments 
on animals have proved that the animal whica has clean quarters and 

comfortable bedding is decidedly less expensive to feed, for its rest is 
so much more complete during quiet easy sleep that it uses up less 

material. These facts are also true for the human being, and restless 

sleep and nervous work raise the food requirement. 
The above figures show in a clear way how very greatly hard work 

may increase the food requirement. Compare the expenditure of 170 
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calories at light muscular exercise with the expenditure of 600 calories 

Guring severe work. 

It is very simple to use such a table in calculating the number of 

calories which are spent in twenty-four nours under different bodily 
conditions. For example, suppose the case of a clerk or school teacher 

ieading a relatively inactive life, who 

sleepsifor. © Hours aya .1s ANSE, ener eke x 65calories== 585 
WOL<Gra tp AES GmnOUrsaer nian acme be rise Ricci erie a OO Leni = 900 
reads, Whites: OF sMidies 4 -hourse ajo. ati. ais ers ieee ee Ki LOOM = A OO 
walks or does light exercise 2 hours: ..:. 22... 5....-2 X17 Os te —— 4 O 

2/225 

The food of the above man should yield, therefore, approximately 

2225 calories per day. Many influences might be at work to make this 
amount too much or too little. If the man were of nervous temperament 

he might require more; if he were short and stout and phlegmatic he 

might require less. While this method of calculating food requirements 

is a good one and may be of great help, it has many weak points. Wao 
is able exactly to define the light, hard and severe muscular exercise 
here considered? No allowance has been made for such modifying 

circumstances as differences in age, weight, build, season, climate, sex, 

and temperament. Yet it may be used to advantage if allowance is 
made for such shortcomings. 

Another way of calculating the daily food requirement of the grown 

person is by body weight. For the average man at light work such as 

the clerk or school teacher cited in the above illustration, the expenditure 

of energy has been found to be about 16.1 calories for each pound of 

weight. Measured thus, a man weighing 145 pounds would require food 

yielding 145 time 16.1 calories or 2335 calories, and a man weighing 

i50 pounds would require 2415 calories. 

Here also weak points may be found, for the tall thin man and the 
skort fat man may weigh the same and yet not need identical amounts 

of food. This method provides for light work but it requires a guess 

to add the calories which may be demanded for severe work. It is 

useful as a means of comparison and makes a simple, quick way to find 

out about how much food may be needed. 

Tables have been compiled which are useful in solving this problem. 
Tigerstedt gives the following which indicates the food requirement for 

various kinds of toil. 
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Tue Daity CALORIE REQUTREMENT 

BE oigeat tar SOC IIATECNS: a4 e725. ace creat 8 sw os ace 2 ,000—2 , 400 calories 
Menta: Weaver)! 1, "Us AMEE doer rod dees te fo 2,400-2,700 “ 
memeeor a Carpenter. oon cia hal 4 iach roca iat)  2ha%s 2,700-3,200 “ 
4. Fora farm laborer (in the busy season)........... 3),200-4, 100) “ 
meh Ob at excavator”. 22082) ig BPA EM ARE fg: 4,100-5,000 “ 
See ce Os 2s LUM Derman 24). oco ace ea eed ee So x cin Over 5,000 & 

Atwater, our American authority, says that fcr a man at light 1nus- 
cular work the food should yield about 3000 calories a day. This is 

used as the basis for determining the food needs at various kinds of 
work and for women and children, according io the following Agures: 

Man at hard muscular work requires 1.2 the food of a man of moderately 

active muscular work. 

Man with light muscular work and boy 15-16 years old require 0.9 the 

food of a man at moderately active muscular work. 

Man at sedentary occupation, women at moderately active work, boy 13-14, 

and girl 15-16 years old require 0.8 the food of a man at moderately 

active muscular work. 

Woman at light work, boy 12, and girl 13-14 years old require 0.7 the food 

of a man at moderately active muscular work. 

Boy to-11 and girl 10-12 years old require 0.6 the food of a man at moder- 

ately active muscular work. 

Child 6-9 years old requires 0.5 the food of a man of moderately active 

muscular work. : 

Child 2-5 years old requires 0.4 the food of a man at moderately active 
muscular work. 

Child under 2 years old requires 0.3 the food of a man at moderately 

active muscular work. 

With so many sign posts to indicate the way, it should not be difficult 

to obtain at least some idea of the daily food requirements of the various 
individuals of a family. 

How much protein to use-—A perplexing problem is that which con- 
cerns itself with what proportion of the food shall be protein and: fat 

and carbohydrate. There is considerable difference of opinion at this 
point, for some of those persons who are recognized as authorities believe 
that the amount of protein in the diet should be low, while others, whose 

knowledge is equally as great, take the opposite view. A few of the 
arguments used by those in favor of the low protein diet are that the 
protein eaten in excess of body needs is immediately gotten rid of instead 
of being possibly stored, as is the case with fats and carbohydrates ; 
that this throws a strain on the kidneys; that the waste products of 

protein may accumulate in the tissues when large amounts of this food- 

stuff are consumed and may cause general irritation of all the tissues. 
Those favoring the other side argue that in the history of nations we 
find the strongest peoples are those who have had a liberal protein 
diet, and that a high protein diet makes the body less susceptible to 
disease, 
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While matters are in this unsettled state it may be well to pursue a 
middle course and plan a dietary only moderately rich in protein and 

well away from either danger line. Two of our American authorities 
holding opposing views will be quoted, Atwater believing in a liberal 
diet, containing a liberal amount of protein, and Chittenden believing 
in less total food and a smaller proportion of protein. 

Atwater’s standard for a man at light exercise is food to yield 

2.816 calories; of these, 410 calories are from protein, 930 calories froni 

fat, and 1,476 calories from carbohydrate. That is, for every 100 calories 

furnished by the food, 14 are from protein, 32 from fat, and 54 from 
carbohydrate. In round numbers, the day’s ration as advocated by 

Atwater would contain about I00 grams or 3.7 ounces protein, I0c 

grams or 3.7 ounces fat and 360 grams or 13 ounces carbohydrate. 

Chittenden’s standard for the same man is food to yield a total of 2,360 
calories, of which protein furnishes 236 calories, fat 708 calories, and 

carbohydrates. 1,416 calories. For every 100 calories furnished by the 
food 10 are from protein, 30 from fat, 60 from carbohydrate. In actual 

amount the Chittenden diet would contain 2.16 ounces protein, 2.83 
ounces fat, and 13 ounces carbohydrate. . 

The above figures are condensed in the following table: 

Calories derived from Amount of 
Total 

Calories ——_—-———_ 
Carbo- Carbo- 

Protein Fat hydrates} Protein Fat hydrates 
a et: 6 Soe | 

PAG WALLED: as erates svePe- 2816 410 930 1476 | 3.7 02.1. 3.7) O2el) Igeaiog. 

Chittenden....... 2360 236 708 |. 1416.) 2.16.“ |>oeea 5a ererone 

| | 

In the Atwater dietary 1-7 of the calorie value of the day’s food is 

derived from protein ; in the Chittenden dietary only 1-10 is thus delivered. 

We must choose our oun course in deciding which standard to follow. 

It may be more than the Chittenden allowance and less than that of 

Atwater, but perhaps it is better to err on the side of generosity at least 

as far as the total calorie yield is concerned. As belief which is gaining 
ground among many persons at the present time is that it is not the 

amount of protein but the source that is the more important factor, 

and that the harmful effects of a liberal protein diet have been due in 

part at least to excessive meat eating. 
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The 100 calorie portion— Dr. Fisher of Yale University has furnished 
us a very simple and clear way of finding et about how much energy the 

various common foods as prepared for the table will yield. His tables 

are based on what is known as the 100 calorie portion, that is, each portion 
of food which he gives in the following table is capable of yielding 100 
calories, and it is thus a simple matter to compare these portions with 

foods as we eat them and add up our hundreds to find the total amount. 
The tables also show what proportion of the 100 calories is furnished by 
protein, fat, and carbohydrate. A little study of Dr. Fisher’s table will 
give familiarity with the ordinary serving of all the common foods. 

In using the 100 calorie proportion method of calculating a dietary, let 

us suppose, that it is desired to know the value of the food eaten in 

any one day. The amounts have been found to be as follows: 

Calories from 
Total Calories 

: 3 Carbohy- Protein | Fat Aces 

Breakfast 
1 shredded wheat biscuit yields 100 calories............ 13 4.5 82.5 
Ramee on bread yields 100 calories. 2... Gonlseyed atone 13 6 81 
I serving of apple sauce yields 100 calories.............. 2 5 93 
I small square of butter yields 100 calories.............. 5 99.5 fe) 
4 cup cf cream yields 100 calories..................+4.. 5 9 

@aloties from. breakfast... =... \.\< neh pbiewe 500 B25 | 201 265.5 

Dinner 
1 large serving boiled beef, lean, yields 100 calories...... go 10 fe) 
1 good sized baked potato yields 100 calories............ ; 1 I 88 
1 serving of spinach yields 50 calories.................. ys) 33 9.5 
Spats Ob putter yield 200 calories. ....47 ids spiadsis ep ens I 199 oO 
2 slices of bread yield 200 calories... .......1..--+0000-> 26 12 162 
2 small servings cream rice pudding yield 200 calories. ... 16 26 158 

Scares APN CURE... 2. «vn ees aes 850 i es a (etek 417.5 

Supper 
3 slices of bread yield 300 calories. ..............-+-55- 39 18 243 
2 small glasses of milk yield 200 calories................ 38 104 58 
1 glass of cream yields 100 calories..........+.02++eee- 5 86 9 
Sees wield 200, calories... . .'si0:. «95\s aa Wwalou dea erie ee 6 oO 194 

Rcaloties te0M SUPPEF «. .../.'./. 4.1 7s eee HEM 800 88 208 504 

The day’s total dietary has furnished 2150 calories. Assuming the 
body weight to be 140 pounds, and the day’s work to be light, the 
calculated food need. 140 times 16.1 calories, or 2254 calories, is found 

to correspond closely to the actual amount. 



TABLE 

Name of Food 

Cooked Meats 
Beef, round, boiled (fat) 1099 
Beef, round, boiled (lean) 1206 
Beef, round, boiled (med.) 1188... .. 
Beef, 5th rib, roasted, 1538......... 
Beef, 5th rib, roasted, 1616........ 
Beef, 5th rib, roasted, 1615......... 
Beef, ribs, boiled, 1169 
Beef, ribs, boiled, 1170 
Calves’-foot jelly 
Chicken canned=penerrek ee eins pete 
ambychops bottled: Ave! 22 -cit-- 
Igamib; deg; roasted): Setatees . sce 
Mutton, leg, boiled, 1184 
Pork, ham, boiled (fat), 1174....... 
Pork, ham, boiled, 1192 
Pork, ham, roasted (fat), 1484...... 
Pork, ham, roasted (lean), 1511 
Turkey as purchased canned....... 
Veal, leg, boiled, 1182 

Uncooked Meats, Edible Portion 
Beef, loin, av. (lean) 
Beef, loin, av. (fat) 
Beef, loin, porterhouse steak, av... 
Beef, loin, sirloin steak, av......... 
Beek “rilostleanttavae ena ober: 
Beek: round lean waves... <2 seo 
Beekitonoue, avec awa er meee 
GEE eiUICe eR E faa. Soe a. sis ne eae 
Chickens (broilers) av............. 
Clams-a aden shell vaveree: ts mee 
Cod (whole) 
Goose (young) av 
ainsi) Sheal<stnyi- else ote eck eee 
Liver (veal), av 
Wobster: (whole) -avees ce © 05 eee 
Mackerel (Span.), whole, av 
Mutton leg, hind, lean, av......... 
Ovsterun shell ave jie se eee 
Pork sloin, chopsivaviceee © ste sb ne 
RGrk-ehamelean averse oes tee Cee 
Pork bacon. med. fat, av... 45 2 
Salmon (Cal.), av 
Shad, whole, av 
Trout, brook, whole, av 
Auarkeyia vise weet Oh oe Reb ve ee 

oF 100 Foop Units* 

“Portion” 
containing 
100 Food 
Units 

(approx.) 

Smali serving 
Large serving..... 
Small serving 
Half serving 

.| Small serving..... 

Small serving 
Very sm. serving... 
Small serving 
Very sm. serving... 

One small chop.... 
Ord. serving 
Large serving 
Small serving 
Ord. serving 
Small serving 
Small serving 
Small serving 
Large serving 

Ord. serving 
Small serving 
Small Steals, ani 
Small steak........ 
Ord. serving 
Ord. serving 
Ord. serving 

£2 10 90)... see 
Two servings 
Half serving 
Ord. serving 
Two sm. servings. 
Two servings 

| Ordisenvinesre. me 
| Ord. serving 
| One dozen........| 
Very sm. serving.. 

| Small serving 

| Small serving 
Ord. serving 
Two sm. servings. 
Two sm. servings. 

READING COURSE FOR FARMERS’ WIVES. 

Wt. of | Calories furnished by 
100 

Calor- 
ies 

(oz.)" | Pro= 

_ 

Noe 

em Od 

OH ON ADNW 

n 

BONOH AD WOO 

NY CO H OO 

Ht 00 00.0 - N 

co 

BLS yE Aaa ae co CO 

nO NW (onWonwe si | oo 

So 

i] 

tein 
Fat 

Car- 
bohy- 
drates 

ooo00 

oooooo0oo0 or 000 

w& 

bo , 

cooooo0oouwoonoooonqoqoooqoo00o0o0o 

* These tables are here given by courtesy of The Journal of the American Medical 
Association, Vol. XLVIII, No. 16, and compiled by Dr. Irving Fisher, Yale University. 



HuMAN NutRITION. 767 

TABLE OF 100 Foop Units — Continued 

“Portion” Wt. of | Calories furnished by 
containing 100 | 

Name of Food 100 Food Calor-| 
Units ies | Car- 

(approx. ) (oz.) | Pro- | Fat | bohy- 
tein drates 

| | 
Vegetables 

REHTENOOS AVS; | CATINIEC crates ta /soar ont te a Shee ee ae ee ae 15 14 oO 86 
Peri, AY:, CANNER 52.5. v5 2 alpen s 19 Es ae 62 
emmeraetion A>, COOKCG 650. .-5.20sin tel ee aaa ten ee erie 7.19) 25 63 19 
Beans, baked, canned............. pinallside dish >. =... 2..66|.. 21- |. 28 61 
Bernsrinna, canned... i. 4.420 s eee Large side dish....| 4.44, 21 | 4 75 
Beans, string, cooked.............. Five servings... .. 16.66) 15 48 37 
Beets, edible portion, cooked....... Three servings....| 8.7 2 23 75 
Bee ecuDie Portion . 13.25 ..2 iin} eeomtecrarem stg eer en II 20) | Auee 72 
mero, ccipie. portion, fresla! 22) hipsops tay Aven cee he 726. 0 8 82 
TSEREREMAOR 55 wien. «is. es Two servings. .... SOL TO 34 56 
mmilawer. as purchased 20.255. Wy die gece tae eee II 24 15 62 
Sere PEDIC POTLION «2. <2. Fics, of) pe atest ae 19 a ae 71 
ori sweet, cooked... 2620.23 .. 65 One side dish... .-.) 3:5 | 13..|) 10 77 
Beemupers, edible portion. .< .< ...-u\( 442 dee 20 18 10 72 
PEE TMMMLOECIDIC POLLION.,. sr... +r) ataduns one epee 12 7 10 73 
EL TEMIEIICOGL = fo. sw legs oie a's xis Coney Mi eet ecneka aera et 2 Sah oe. I 72 
MerticeediOle portion > >... .\... .!s 5]. wheres geen have oe 18 25 14 61 
Padserooms, as purchased... ..... ... 2) eens ae eS 726 loge 8 61 
mins tresh,-edible portion... .....s]) 22. ance ewes en Vie 13 5 82 
eG ra Two large servings.| 8.4 | 12 40 48 
Parsnips, edible portion............ One one-half serv..| 5.3 | 10 7 83 
SEIS MEIICOC S|. 2. S55 cic o's -'s «e - | epee a ens ceae 5.84) 10 34 56 
esas, eteen, canned. .:............ Two servings..... Gig}: 25 3 72 
aay MECEI, COOKED . 5 ow sas bee ov as One serving....... 3 23 27 50 
MAtOES, BAMOO 363... ..0 6 ob. ie ee One good sized....; 3.05] II I 88 
0 So So Es re One large sized....| 3.62} II a 88 
Potatoes, mashed (creamed)........ One serving....... 3.14] 10 25 65 
POMIOES SEEATNCK . 0 oo ees ae One serving....... ZoR7t. cee I 88 
La SS a ee One-half serving... 6 4 63 33 
Potatoes, sweet, cooked............ Half av. potato ...| 1.7 6 9 85 
Pumpkins, edible portion.......... Wt oie ee 13 15 4 81 
Ramianes as purchased... -. 6.2.02) dh teg Sehiases yale « 17 18 3 79 
Benear eotmle POTtiOn .<.........4'... 02) duneadec tame se 15 10 27 63 
EAN, COED. 5. 2.0 <\o.e ore vice he wee Two ord. servings.| 6.1 15 66 19 
Squash, edible portion............. ee eae torres ae) am 10 78 
Suacotash, cantied...2:...0-. 4624: Ord. serving. ..... a5 15 9 76 
Tomatoes, fresh as purchased...... | Four av. servings..} 15 15 16 69 
MINatces, CANUTE . ss. So. 6a. eee 3 er ere Ober 15 39;,|-21 7 72 
Turnips, edible portion............ | Two large servings.| 8.7 | 13 4 83 
Mevetable OYSters.. =... +... es keel Serneipieeba se ey + e's 9.62) 10 51 39 

Fruits (Dried) 
Aoplesas purchased ......-505s0000) unslisaekees «s< 1.2 3 a go 
Apricote as purchased -. ....-. 565 v1 eh, gumeislaa a lag ba - a ae 3 go 
Dates, edible portion.............-. Three large....... .99} 2 7 gI 
Dates as putchased........0cccsus| grecsimebevocs «ss 1.1 2 7 gI 
Figs, edible portion............++- One large......... I.1 5 oO 95 
Prunes, edible portion............. Three large....... 1.14 | 3 oO 97 
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TABLE OF 100 Foop Units — Continued 

Name of Food 

———————— 

Fruits (Dried)—Con. 
Prunes as purchased 
Raisins, edible portion............. 
Raisins aSspuUrehasedmmmmceny si xr 

Fruits (Fresh or Cooked) 
Apples as purchased’ 270). 2.3.56. 
Apples, walked bosniewes cats sete oe! Sieh 2 
Joyo Ssh SRICO se and didiols mold gloeie oi 
Apricots, edible portion............ 
Woaricots) cookedv stv ke ie 6 ooo. Ale 
Bananas, edible portion............ 
iBlackberriestetet kame te teekeoianes 
Blueberries yarns hota eee ht ee 
Blueberries canned: 24k. oases 
Cantaloupele waste nec aero 
Cherries, edible portion............ 
Cranberries as purchased.......... 
Grapes as purchased, av.).......... 
Grape fruity wrcer see ee treks eas 
Grape juice, small glass............ 
Gooseberries. i. Sesh ee en 

WemMonyuieess aac tea weeks to k-th ey 
INGCtaninesH ss ccteacitien wok rocam cee & 
Olives! stipe kes chs Ge cecsaicte oto ee ee 
Oranges as purchased, av.......... 
Mrangeswi mice ernie ites nee: 
Peaches as purchased, av.......... 
Peaches saucer. Pence took cto 
Reaches; juicer. feta t chris oles 
IR GAS My ei ec nia eater tithe fod SE Teer 
Pears Sauce. 1 bee ee ek te Reese 
Pineapples, edible portion, av...... 
Raspberries? blacki che ook er 
Raspberries'red 7°. 7. fi ee 
Straw Derieswave. svt. te mens penne 
Watermelonwav aft ct ee 

Dairy Products 
Biubter ordinary pat.) eee 
Butters dlrs s 2h.) Sa eee 
Cheese, American, pale............ 
Chicesevicottage nes ene Pena 
@heesetitulll) cream... 405.205 5 chee 
@heese, iNéufchatel:: )j605). 2 eee 
@heeses Swissees ee os ee Ree 
Cheese, pineapples... 320 2). nae 
(Greain 7 Tee ecdtn ete tee time dob vale feke de 

“Portion” 
containing 
100 Food 
Units 

(approx.) 

Large serving..... 
Ouellarges 2: 

One very large.... 
Large glass....... 
Three ordinary.... 
Ord. serving...... 
Ordeclasstenm. 
Onellargeses4- 4.1: 

iy Glasses ier 
12 CubICINE- rie 
ANCUbicni an ees 
14 cubic in....... 
Ts Cubicain et bss: 
re'cubic in... 
Ta Cubic in’) ana 
+ ord. glass..2.... 

Wt. of | Calories furnished by 
100 

Calor-}: 
ies Car- 

(oz.) | Pro- | Fat | bohy- 
tein drates 

1.35 3 oO 97 
I 3 9 88 
Ee 3 9 88 

7-3 3 7 90 
3-3 2 5 93 
3-9 2 5 93 
5.92 8 fe) 92 
4.61 6 fe) 94 

3-5 5 5 go 
5-9 9 16 75 
4.6 3 8 89 

5-8) 4 9 87 
8.6 6 fo) 94 
4.4 5 10 85 
7.5 3 12 85 
4.8 5 15 80 

7-57 7 + 89 
An fe) fo) 100 
9.2 5 se) 95 
Test, 9 14 “iG 
Shay (i) Ce) (o) 100 
Gaikel|e eo) fo) 96 
DAE 2 gI 7 
9-4 3 I 
6.62 fo) fo) fe 

10 sf 2 OI 
4.78) 4 2 94 
4.80 fo) re) 100 

5-40] 4 7 89 
3-98) 3 4 93 
8 4 6 90 
5.18] 10 14 76 
6.29} 8 fe) 92 
9.1 10 15 75 

27 6 6 88 

-44 -5 | 99-5 0 
9-7 | 34 I2 54 

-77| 25 73 2 
Sar 76 8 16 

.82| 25 73 2 
EOS |p 22 76 2 
8 25 74 I 
972\) 25 72 2 

Day, 5 86 9 

6.7! 21 37 42 
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TABLE OF 100 Foop Units — Continued 

“Portion” Wt. of | Calories furnished by 
containing 100 

Name of Food 100 Food Calor- 
Units ies Car- 

(approx.) (oz.) | Pro- | Fat | bohy- 
| tein drates 

bao res Ley ae a 

Dairy Products—Con. 
Malic condensed, sweetened’); ....5.¢|) ava Rater hewas C 1.06} 10 22 67 
Milk, ‘condensed, unsweetened.......| ....i0e vee vss B205| 24 50 26 
Miikskimmed.....J.2) tas ct.eee Ta Glass ie ee. OPA 37, 7 56 
RURRGLGs.02!<.. 31s ssfs Ave e aes aes Small glass....... 4.9 19 52 29 
VENTS. 6 es a i nr nen Snel 2 Tworglasses.:.5...| 13 15 10 75 

Cakes, Pastry, Puddings and 
Desserts 

Paes, chocolate layer. .... 2... 6.0: 3 ord. sq. piece.... .98 7 pe 71 
Cake, gingerbread................| 4 ord. sq. piece.... .96| 6 23 71 
_DELGEG SGT ee ee Small piece....... .89 7 25 68 
Metestarde CATAMel. - s:2. 354d « oPbae eae Mad oo ee 27E5iE|ieeel O 10 71 
PAC TICs, oh; oo cis at ele SS Orde clipe hia. 4.29] 26 56 18 
Pereeree tAPOCR 626055 ok. a's woes ass Two-thirds ord....} 2.45) 9 12 79 
PMPOPEEUAEGs cis! ote. 5 KS weg cleo he Half a doughnut .. Bol 076 45 49 
DRI RIENIOS 96 ooo 35s ay 3 0's of cc OS ae ee es -95| I0 12 78 
EAT OOIISG ciao c..7 "edhe as Siok & eo 2 Ee ie es 282) 5° 36 33 61 
ie sapple.....,...:. Bae ROL xc Bee One-third piece....| 1.3 5 32 63 
MGR SII fos)! Moyes a obs = week) eo aed One-fourth piece ..| 1.1 5 32 63 
1200S GUISE 0 ee One-third piece....) 1.9 9 32 59 
HENMAN ET ots <8 ald che dua Seca ee One-third piece....| 1.35] 6 36 58 
MMEAIRTNS sc Fo coh, ora ig' «ms yniptk sae One-fourth piece ..| 1.2 8 38 54 
202 20 DEC eae © aa ot One-third piece....} 1.9 10 42 48 
IPE EUEIIILES BADO. Fs o/s, . -. «'s: 4chahgel| ane mean eta ade 3.02 6 3 gI 
meadine, brown betty... ...%.2.64 Half ord. serving..| 2 7) 12 81 
HUGGING Cream TCC. % 2. ss. ccs cle Very sm. serving..| 2.65) 8 13 79 
Ruddine, Indian meal: :-..........- Half ord. serving..| 2 12 25 63 

* Pudding, apple tapicca............ Small serving..... 2.8 I I 98 
SWANMORAUM COOKE or. 5.5 spe e a ee sa er eeat Ord. serving...... 3). 85|s ee I I 98 

Sweets and Pickles ‘ 
tN OUMaLO,: 29 5's) ,.-.2-2 shape Wee ast arise as 6 10 3 87 
IMR acs! sci cw » xs,» 0s tegheeree Four teaspoons....} 1.05) I a) 99 
Berane OTaNCe sz, 2.5. ca an eee be lan eee * Teas SS oa.) 97 
MU eee OATIO: U4. 2), 1 :0°..5 ahh wos oeatana nt ol PE Ree eeerter sont e 12 as fe) 99.5 
Olives, green, edible portion..._....| Seven olives...... Tear I 84 15 
Olives, ripe, edible portion......... Seven olives. ..... 1a 2 gl 7 
OU Sei Oo CE re Aad Wei i or pete pe, aie 14.6 18 15 67 
pupa, Sratttlated.). oa. sdiy oveees | Three teaspoons or 

¥4. Jumipes oi coo. .86} Oo () 100 
OS a) CS hr weer Four teaspoons....| 1.03 oO oO 1co 
SAMUEL STIs hs. «3s as te ecaleltals Four teaspoons....| 1.2 (a) oO 100 

Nuts, Edible Portion 
WUNERI MARTE: on DE. a. xk éanletenn: eyxle dao Eight to fifteen. ... | day 77 10 
UNIONS gg io Aa = 0 i0, « + © shun a 4, nah SE A eee S| ee a 79 8 
IER ib ci sic «ial + = 2 ATR haan Three ord. size.... 49} 10 | 36, ine 
SVE nC Tn nS Os a i eR hea) garg sytys le eaters Olt Tor i827 asi 
PTA 8, ons, ds 0's pce La Gea he tee de a7 AG 
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TABLE OF 100 Foop Units — Conciuded 

READING COURSE FOR FARMERS’ WIVES. 

Name of Food 

Nuts, Edible Portion—Con. 
Chestnuts, fresh, av 
iberts tai ei ee ec cic eee 
Hickory nuts 
Peanuts 
Pecans, .poMshed meee thie 2. ce bla niss 
Pine nuts (pignolias) 
Walnuts, California 

Cereals 
Bread, brown; av 
Bread, corn (johnny cake), av...... 
Bread, white, homemade........... 
Corn flakes, toasted 
Corn meal, granular, av 
Corn meal, unbolted, av 
Crackers, graham 
Crackers, oatmeal 
Hominy, cooked 
Macaroni, av 
Macaroni, cooked 
Oatmeal, boiled 
Popcorn 
Rice, uncooked 
Rice, boiled 
RACE WMAKES 9 tr teh ete ok aioe 
Rolls, Vienna, av 
Shredded wheat 
Spachetti*av.r ke Seine chacneer 
Wheat flour, ent. wheat, av 
Wheat flour, graham, av 
Wheat ‘flour, patent, family, and 

straight, grade, spring wheat av. . 
Zweiback 

Miscellaneous 
Eggs, hen’s, boiled 
Eggs, hen’s, whites 
Eggs, hen’s, yolks 
Omelet 
Sotip; veel, av... .2 aM is. ce ee ee 
Sou, Wea AV... ids Dante or 
Soup, cream of celery 
(Wonsomimnebsy ato bce no eieoeios Sees 
Clam chowder 
C@hocolatembittiers- ens. eines 
Cocoa 
lieeccreamm(Philaye eect se eee 

} Ord. cereal dish. ... 

| Two plates 

’ “Portion ’ 
containing 
100 Food 

Units 
(approx.) 

Thirteen, double .. 
About eight....... 
About eighty 
AbOUutissixas: soe eee 

Ord. thick slice... . 
Small square...... 
Ord. thick slice... 
Ord. cereal dish... 

Two crackers..... 
Large serving 

Ord. serving 
I} serving 
ays) ob cane “81a; le) wipe come iso) ba 

Ord. cereal dish. ... 

One large roll 
One biscuit 

Size of thick slice 
of bread 

Very large plate... 

Two plates 
Half a square 

Wt. of Calories furnished by 
100 

Calor- |— — 
ies Car- 

(oz.) |, Pro- | Fat | bohy- 
tein drates 

1.4 10 20 70 

.48) 9 84 7 
476 gg 85 6 
62/20 63 17 
.46| 6 87 7 

56) 22 74 4 
.48} 10 83 7. 

1.5 9 7 84 
13 12 16 We 
1.3 13 6 81 

-97| II I 88 
.96| 10 5 85 
.92 9 II 80 
.82 9 20 ii 
Oi |e ion 24 65 

4.2 II 2 87 
.96} 15 2 83 

3.85) 14 15 71 

5.6 18 Z 75 
.86] 11 II 78 
.98 9 I rele) 

3-1 10 I 89 
-94 8 I gI 

12 12 7 81 

-94| 13 4:5} 82.5 
O74 ele I 87 
.96} 15 5 80 
-96} 15 5 80 

197) v2 3 85 

81 9 ai 70 

se 32 68 ro) 
6.4 | 100 (o) ro) 

-94| 17 83 fo) 
Ce ell est! 60 6 

13 69 14 17 
5-4 20 20 80 

6.3 16 47 37 
29 85 fo) 15 
8.25] 17 18 65 
56 8 72 20 

-69) 17 53 30 
1.6 5 62 38 

De ——————————————————————————_——__—_ LL 
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DISCUSSION PAPER 

The object of the discussion paper is two-fold,— First, it gives an 

opportunity to the reader to classify her ideas upon the subject treated ; 

second, by filling out the paper the reader contributes interest and ideas 

which are very profitable to the success of the reading course. Many 

ideas helpful to other readers are thus put into the exchange system, for 

one object in the course is to “ pass on” information where needed. 

No one’s name will be used without her permission. Even if a member 

thinks she has nothing valuable to contribute to the course she will 

afford much satisfaction to the Supervisor of the Reading Course if 
she will answer the questions and thus show her interest in the reading 

course. 

1. Have you a vegetable garden? Who has the care of it? Is ica 

great help in planning the family dietary? 
—— 
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7/2 DISCUSSION PAPER. 

2. Can you prepare a family dietary with greater reference to the 
efficiency of the family after reading this bulletin? 

3. What part of this bulletin would you like to have further explained? 

4. In this space write any questions pertaining to your ‘household 
problems which you would like answered. 
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E Il. No. ed ITHACA, N. Y., DECEMBER, 1909 HUMAN aU TRETION: 

HUMAN NUTRITION, PART II 

FLora Rose 

What is to constitute the day’s dietary? Let us review briefly the 
principles that are to guide us in planning each meal. First, there must 
be some protein foods to take care of the wear and tear on body tissues; 

second, some foods rich in carbohydrates and fat to supply the bulk 

of the energy to be expended in the day’s work; third, some foods rich 

in the mineral matter needed in so many ways; fourth, some bulky foods 

to aid in keeping the intestine clean; fifth, the food must be suited in 

Fic. 2.—Products of the vegetable-garden. 

kind and amount to the powers and circumstances of those who are 

going to eat it. The man who is leading a vigorous out-of-door life, 

can eat richer, heavier, less easily digested foods than the man leading 

a quiet, inactive life. This is a fact too often lost sight of, and the diet 

remains the same through all times of the year with all its varying 

activities. The child’s undeveloped organs are not adapted to take 

care of the same kinds of food that are best for the adult, and yet it isa 

common sight to see very small children sharing the family meal and 

eating foods which may permanently weaken their digestive organs. 

773 
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Sixth, the condition of the food is of great importance. Milk is a whole- 

some food, which should play a far more important part than it does 

in the dietary of many families; but it must be clean milk. Eggs must 
be fresh, fruit must be sound and not green or over-ripe, vegetables 

must be in good condition, food must be rightly prepared, bread baked 

until it is done and not left in a half-baked condition to ferment and 

cause distress, vegetables must be prepared so as to make a larger 

number of them easily digestible, even by children. 

‘UNDER-EATING AND OVER-EATING 

If more attention were given to selecting dietaries which would 

include all the elements, and to preparing foods in simple wholesome 

ways, there would be less need to-discuss the questions of under-eating 
and over-eating. A poorly nourished condition means frequently not 

an over or under supply of food but a badly balanced dietary; meals 

rich in protein, carbohydrate and fat but poor in the bulky foods and 

in those which contain more mineral matter; too rich in meat and sweets, 

and too poor in milk, eggs, cereals and vegetables; a dietary which does 

not keep the body in good working order and permits it to become 
clogged and out of condition. 

All the above considerations do not mean that the housekeeper’s 

problems are to be made more difficult by having meals consisting of 

a great variety of things. It is not necessary to have elaborate meals, 
difficult to prepare, since simple foods are best. 

A mark of progress is the present tendency to reduce the complexity 

of the family dietary. There must be a certain variety, but it may be 
obtained with very plain foods. When one person prepares a larger 

part of the food, as is the case in a majority of families, elaborate meals 

often mean indifferent cooking, for there is not time to do all well. One 

or two excellently prepared dishes should yield more real satisfaction 

and will give better hygienic results than the meal which combines a 
dozen dishes of varying degrees of complexity. ‘ 

Some simple combinations will serve to show how few foods may be 
put together and yet answer all requirements: 

Menu I. 
Whole wheat bread. 
Whole milk. 
Prunes. 

Protein is furnished by both milk and bread; fat by milk and bread; 

carbohydrate by bread, milk and prunes; zron by prunes and whole wheat; 

calcium by milk and whole wheat; phosphorus by milk and whole wheat; 
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magnestum and potassium by prunes, milk and bread; and bulk by prunes 
and whole wheat. 

In this dietary, whole wheat bread is given the preference because 

the outer layers of the grain furnish both more bulk and more mineral 

matter and enrich the bread in these two important constituents. Prunes 

were chosen rather than apple sauce, first because they are less acid 

and second because they are richer in iron. A dietary must be built 

on broad lines even if it be simple, and care must be taken not to err 

by a simplicity which excludes any needed food constituent. 

There are many persons who have acquired a distaste for milk unless 

it is served in some cooked form. When this is the case and when warm 

food is desired, a meal but little less simple than the above one may be 

prepared by making for the “ hearty dish’”’ a vegetable cream soup. 

Such soups, which are easy to make, nutritious and very delicious if 

well cooked and seasoned, are too little used in the family dietary. 

Menu II. i 
Cream of Potato Soup (or any vegetable soup having a milk foundation). 
Bread and Butter. 
Fruit or a succulent vegetable. 

When one has been accustomed to a larger variety, such meals may 

seem scant fare, but a little experimenting will soon demonstrate their 

practicability. 

' .Any one of the following combinations makes a well-balanced meal 
if sufficient amounts of the foods are consumed. This does not indicate 

that they are ideal for all conditions. Persons who have a weakened 

digestion, babies and small children would not be given baked beans 

and brown bread, or bread and cheese. 

Menu ITI. Menu IV. 
Eggs, Oatmeal with sugar and thin cream 
Bread and Butter, or whole milk. 
Fruit or some vegetable. Fruit. 

Menu V. Menu VI. 
Baked Beans, Bread and Cheese, 
Brown Bread, Onions. 
Apple Sauce. 

Menu VII 
Meat 

Fruit or a succulent vegetable. 

While the food combinations given above theoretically answer all 
dietary requirements they may not be practical in those cases in which 

food habits of long standing lead the individual to demand a greater 

variety. The appetite accustomed to stronger fare might pall if stimu- 

lated only with such simple mixtures. 
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Simple menus show the way for planning more complex dietaries, 
for whether the meal is to consist of bread, milk and prunes or is to be 

extended to include a dozen other things, the principle is the same, 
to combine foods rich in proteid, rich in carbohydrate and fat, rich in 

salts, and bulky watery foods. Thus, instead of making a cream soup 
the main part of the meal, a small portion may be served at the begin- 

ning of the meal. ; 
Menu VIII. 

Cream soup,—Bread and Butter, 
Meat, 

Potatoes,—Cabbage, 
Baked Apples and Cream. 

If a meal similar to the above is planned, in which the soup served is 

rich in nutriment and the main part of the meal is also rich in nutriment, 

it will be unwise to serve a heavy dessert. Apples, in this case, increase 

the bulk of the meal, give desired variety and taste but do not materially 

increase the calorie value which is already sufficient. 
Menu IX. Menu X. 

Meat, Eggs, 
Potatoes, ; Mashed Potatoes, 
Macaroni, - Baked Sweet Potatoes, 
Bread and Butter, Custard Pie. 
Bread Pudding. 

The last two meals are poorly planned, not because they lack proteid, 

fat or carbohydrate, but because there is a deficiency of ‘‘ juicy ’’ foods. 
The meals are too rich in heavy foods and too poor in those which give 

Fic. 3.—Products of the fruit-garden. 

bulk, mineral matter and fruit and vegetable acids. It is never wise to 

serve two starchy vegetables at one meal. If macaroni or rice or sweet 

potatoes are used they should take the place of white potatoes and not 

be substituted for the succulent vegetables as tomatoes, cabbage, onions, 
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turnips, green peas, or beans. If the main part of the meal is heavy 
the dessert would better be light, but if the main part of the meal is light 

the dessert may be heavy. 

It is important in planning a meal to consider the occupation of those 

who are to eat it. We have heard so many arguments concerning pie, 

that a striking illustration may be made of this point. For the individual 

leading an inactive, sedentary life a rich pie may result in a deranged 

digestion, for it is a concentrated food, but it may be an excellent food 
for the man actively engaged in an out-of-door occupation. The trouble 
is that often with a change of conditions we do not change our dietary 

habits. This is particularly true of the farmer. At certain times in 
the year he is accustomed to heavy out-of-door work and needs large 
amounts of food to supply the energy expended. When he lessens his 

work and still consumes the same kinds of food in the same amounts, 

disorders frequently result. 
These condensed tables will aid in planning the family dietary: 

Foods Rich in 

Protein Carbohydrates Fat 

Whole milk All cereals and cereal foods} Milk 
Skimmed milk Starchy vegetables, as po-| Cream 
Buttermilk tatoes Fat meats 
Eggs Sweet fruits Meat fats 
Meat Legumes Butter 
Cheese Some nuts Egg yolk 
Legumes, peas, beans Nuts 
Nuts Vegetable oils 
Oatmeal and wheat 

Foods Rich in Salts. 

Tron Phosphorus Potassium Calcium 

Dried beans Dried beans Dried beans Milk 
Dried peas Dried peas Dried peas Dried peas 
Whole wheat Whole wheat Potatoes Dried beans 
Spinach Egg yolk Parsnips Celery 
Raisins Beef Cabbage Cabbage 
Prunes Milk Turnips Parsnips 
Green beans Prunes 
Meat 
Eggs 
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The following table is given to show the composition of various kinds 
of foods, each food selected representing in a broad way the composition 

(Adapted from Bulletin No. 28, Office of Ex- 

periment Stations, U. S. Department of Agriculture.) 

of others similar to it. 

Food material Water | Protein Fat ee 5 Calories. 

Beef, round, lean... ... 64.4 HONS rie Pat We ee te 3 .O 670 
Beef; ound watior 6... 54.0 E755 TG) au lia eases 8 1005 
GUS Go dob CASN SG UES 737 13.4 Igri Kenmore sc .O 720 

Hees: yolks: teen 02% 49.5 is .9 ce ne a 1705 
Malle, whole. ./08) 95 oe. 87.0 Bag 4.0 54 y 325 
Milk, skimmed........ 90.5 3.4 3 5.1 7 170 
Creamer ie F 74.0 2.0 18.0 4-5 aS gto 
Butter sh cetiipe rie tre. 6% PLEO £6 85.0) be) el ee .O 3605 
Cornmeal vice crite varies io: 12.5 9.2 r20 75.4 0 1655 
IROMEATOAES Femi mere 7.8 16.5 Ae 66.5 9 1850 
IRICeaea a nip a sa ene pase 12.4 8.0 oS} 79.0 J4 ' 1630 
White flour...... 13.8 7.9 I.4 70.4 1.5 1625 
Whole wheat flour..... Lie A 13.8 1.9 71.9 ye 1675 
Dried beans... mates sls T2R6 22.5 1.8 59.6 3.5 1605 
Fresh string beans..... 89.2 OMe} ee Tn 8 195 
Cai DARE Fysis: sunciciets, ener New Qi)85 1.6 $53 Is (0) Ele) 145 
Potatoes. . Satire cir Cee sh Ae 18.4 I.0 385 
Spindcheria eee aes Die Py eI | 3 Bae Zia IIo 
TALES IAL id Taine ehdet iain Wes 84.6 Sagal iG TAK2 we 290 
(PRUNES: uci We ee eect 79.6 Bio faked legen eve oedr 18.9 6 370 

SUGGESTIONS FOR PLANNING THE FAMILY DIETARY 

BREAKFAST 
| { Berries 

Apples 
Eresh } Gerace Rolled oats 

Bananas, etc. (2) apes i 
Baked apples Cereal tacked wheat 
Apple sauce (may be ca Cream of wheat 
Plum sauce omitted Hominy 

(1) { Peaches if a meat Corn meal 
Fruit Plums or a sub- orn crisp 

Canned } Apples stitute is ‘Atpona 
Cooked etc. served). Coates “Ts Shredded 

Prunes 
| Apples nuts 

Dred J Apricots 
Pears, etc. 
| Dates 
| Figs 
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a { ee eee : 
acon or ham 

Meat Meat | Hash 
or Dried fish, ete. 
Meat 
substi- f : Codfish balls 
tute Dried fish Creamed Codfish 
(may Boiled mackerel 
be 
omit- Meat Poached 
ted substi- Baked 
when tutes | Eggs Scramble 
cereal Fried 
is Boiled 
served) Beans 

Milk 

Rolls Coffee 
(4) Cold Toast (5) Tea 

Bread Gems Beverages Cocoa 
Hot Cakes Milk 

Wafiles Cereal coffee 

DINNER 

Potatoes (macaroni or rice may 
Roasted be substituted) 
Broiled ; Carrots 

Meat 4 Stewed Turnips 
Steamed and Parsnips 

(1) Fried Cabbage 
Meat (2) Celery 

ger? | { Cheese pudding Vege- One Beets 
Meat | Cheese Macaroni and cheese tables juicy J Onions 
subst Rice and cheese vege- ] Peas (green) 
tutes Welsh rarebit table | Beans (green) 

Baked tom ake Tomatoes 
Beans \ Boiled Lettuce 
Nuts Spinach 

Squash, etc. 

(3) Bread and butter f ( Fresh 
Fruit | or 

Canned 

(4) 
Dessert 

Custard mixtures 
Steamed puddings 
Pies 
Cake 
Nuts and raisins 
Corn starch puddings 
Gelatin puddings 
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SUPPER 

Cold meat or a left-over meat 
dish 

( Potato 
(1) Cream } Celery 

Meat Soup Tomato 
or Onion 
Meat {Meat | Eggs 
substi- | substi- 4 Cheese as given for 
tute tutes dinner 

Cocoa (made with 
milk) 

Beans or peas (dried) 
| Scalloped macaroni 

(3) J Fresh f As given for 
Fruit | Cooked | breakfast 

(2) Bread and butter. 

Cake 
Pie 
Cookies 
Gingerbread 
Molasses 
Honey 
Syrup 
Preserves 

(4) 
Something sweet 

In giving the following small list of menus the intention has been to 
show how to plan well-rounded meals and yet preserve simplicity. There 

has been a purposeful omission of menus for summer, as the wealth co: 

fresh fruits and vegetables makes the summer dietary easy to plan. 

1 

BREAKFAST 

Shredded wheat Bananas 
Scrambled eggs Bread and butter 

Coffee and milk 

DINNER 

Chicken pie Baked potatoes 
Stewed carrots Bread and butter 

Apple float 
(Apple sauce with beaten egg white 

folded in. Served with cream.) 

SUPPER 

Bread and butter 
Milk 

Cheese pudding 
Prunes 

II 
BREAKFAST 

Stewed apricots Rolled oats 
>ausage Toast and butter 

Coffee and milk 

DINNER 

Pot roast of beef, cooked with potatoes 
Turnips and onions 
Bread and butter 
Apple tapioca 

SUPPER 

Cream of tomato soup Bread and butter 
Honey Milk 

III 
BREAKFAST 

Cream of wheat Apples 
Soft ‘‘boiled’’ eggs Roll. 

Coffee and milk 

DiNNER 

Cold beef Scalloped potatoes 
Boiled cabbage Bread and butter 

Corn starch pudding 

SUPPER 
Milk toast 

Baked apples Gingerbread 

IV 

BREAKFAST 

Baked pears (canned) 
Cakes and syrup 
Coffee and milk 

Corn crisp 

2 DINNER 
Roast mutton Creamed turnips 

Mashed potatoes Bread and ‘butter 
Steamed graham pudding 
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SUPPER 

Cream of potato soup Bread and butter 
Bread and honey 

V 
BREAKFAST 

Cracked wheat Canned plums 
Toast 

Coffee and milk 

DINNER 

Meat stewed with potatoes 

Boiled onions Bread and butter 
Baked custard 

SUPPER 

Bread and milk Preserves 

VI 

BREAKFAST 

Prunes Oatmeal 
Omelet Toast 

Coffee and milk 

781 

DINNER 

Liver and bacon Stewed tomatoes 
Baked potatoes Bread and butter 

Bread and jam 

SUPPER 
Baked beans Pickles 

Brown bread 
Baked apples 

VII 

BREAKFAST 
Apple sauce Force 

Cakes and syrup 
Coffee and milk 

DINNER 

Chicken fricassee 
Boiled potatoes 

Mince pie 
(Mincemeat made without meat) 

Boiled onions 

SUPPER 

Cold baked beans 
Apple sauce 

Brown bread 
Cocoa 

These menus might be much simplified and still answer all needs. 
For example: 

I 

BREAKFAST 

Shredded wheat 
Coffee and milk 

Bananas 

DINNER 
Chicken pie Stewed carrots 

Bread and butter 
Apple sauce 

SUPPER 

Bread and milk 
Prunes 

1, 
BREAKFAST 

Rolled oats Prunes 
Toast and butter 
Coffee and milk 

DINNER 

Pot Roast with potatoes 
Baked apples 

SUPPER 
Bread and milk and honey 

The farmer’s wife of all housekeepers should have the easiest time in 

planning plain but wholesome meals, for she lives in the midst of a 
wealth of the most desirable foods. Milk and cream, butter, eggs, good 
vegetables and some fruits are or should be always at her command. 
it is very poor economy for the persons living on a farm to sell eggs and 

milk and use the money for buying meat. It is cheaper, and better for 

the family welfare, to keep a generous quantity of the eggs and milk for 
home consumption, and if necessary let them take the place of much 

of the meat now used in such large amounts, 
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PREPARATION OF FOODS 

Although meals may be wisely and carefully planned and the food 
may be the best the market affords, the dietary is neither a good nor 

a wholesome one unless the food is also carefully and well prepared. The 

actual cooking of food may make or mar its usefulness to the body. 

Cooking is the name given to the process of changing the state of 

food by applying heat. Hence all our cooking processes require heat in 

some form. The amount of heat and the way it is applied decide the 

method of cocking. 

There are three good reasons for cooking food: 

1. To make it more digestible. 

2. To destroy any parasites which may be in or on it and whose 

presence may be hurtful to us. 

3. To make it more palatable. 

If the cooking fails to accomplish these results, something is wrong 
with the process. 

Taste is an important factor in food preparation, for the bread which 

‘tastes good’ and which is so appetizing that the mouth waters at sight 

and thought of it, is actually more easily digested than the equally 

nourishing but sodden and unsightly loaf. 

The greatest art in cookery is to prepare simple, wholesome fare so 

palatably that it will compete successfully with artificial seasoning. 
Really good bread, a rare thing, should be so toothsome that it will 

be eaten with the same relish as cake. Well-cooked meats and vege- 

tables should require no spiced sauces or condiments, such as pickles 

and catsups, to make them acceptable. Natural flavor should be de- 

veloped and depended on to give character to our foods. 

The art of food preparation becomes much simpler and immeasurably 
more interesting when we gain possession of the rules which govern the 

cookery of our common foods. We have all been accustomed to say 
“ good luck ”’ to a success and “ bad luck ’’ to a failure, without realizing 

that luck actually plays a very small part in the process. Understand- 

ing or misunderstanding is, as a rule, the real cause of the excellent 

bread or the fallen cake. . 

A knowledge of the art of cookery is like a knowledge of spelling or 
reading. It may be easier for some persons to acquire, but it is within 

the reach of all who desire it. Cooks may be born but they may also 

be made. There is no art which is of more importance than this one, 

since it has so much to do with human welfare and human efficiency. 

All honor to the intelligent woman who is a good cook. 



HuMmMAN NutTRITION. 783 

Use of recipes.—In learning and in practicing the art of cookery, 

too much importance is attached to recipes. Excellent as they may 
be in their place, they must not be allowed to occupy too large a part 

of the field. A good cook book should be a part of the stock in trade of 

every housekeeper, but it should be used to emphasize and suggest and 

to help over hard places, but not as a detailed guide for each dish that 

is to appear on the family table. 

Cookery becomes more exact, more interesting and very much easier 

to do if we learn something of the principles which underlie the prepara- 

tion of various foods. Let experience teach us as soon as possible some- 

thing of the proportions in which the foods we so commonly handle 

will mix. Intimate relationships exist between many of our common 

dishes, and instead of using a recipe for each new dish we should be 

able with our experience of proportions to make one recipe serve us in 

making a score of other things. Accomplished in this way, cooking 

loses much of its mystery and becomes an active pleasure. Let our 

first effort, therefore, be given to accumulating knowledge of the prin- 

ciples which govern the cookery of starchy and protein foods, the prin- 

ciples of bread making and food preservation, a knowledge which will 

aid in making us masters of a very important art—the art of cookery. 

The cooking of starchy foods. Every housekeeper knows that starch 

occurs in the form of tiny particles or grains which will not dissolve in 

cold water but if allowed to stand some time will settle to the bottom 

of the receptacle. The old-fashioned method of extracting starch for 

laundry purposes was to wash grated potatoes in a bowl of water and 

then to allow the starch to settle and recover it by pouring off the water. 

When starch grains are cooked in hot water the little hard dry grains 

absorb water and swell, and if the heat is long continued they finally 

break apart and spread through the liquid in the form of minute sticky 

droplets forming the starch paste with which we are all so familiar. 

If a handful of dry starch powder is carelessly thrown into boiling 

water, the grains on the outside swell immediately and form a sticky 
coating which prevents the water from reaching those on the inside. 

The result is a lumpy mixture, each lump having a center of uncooked 

starch grains. Raw starch is very difficult to digest, and the gravies 

and sauces which instead of being smooth are filled with little half raw 

dumplings, are not wholesome foods. 

As soon as the starch grain becomes swollen and in a soft condition 
it is readily attacked by the digestive juices. Hence, one of our main 

reasons for cooking starch is to change it to a digestible form. Starch 

is not always palatable if cooked only long enough to insure easy digestion, 
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so a longer time of cooking is frequently given to develop the mellow, 

sweet taste which we all enjoy in a well-cooked cereal, starchy pudding 

or sauce. 
If a starch paste after cooking is allowed to stand for some time ex- 

posed to dry air, a skin forms on the surface. This skin should be re- 
moved before using the starch since it is even less easy to digest than 

raw starch. 

The underlying principle in cooking starchy foods is to cook them in 

such a way as to cause the starch grains to swell and change from a 

form exceedingly difficult to digest and not digested at all by many 
persons, to a form easy to digest. This is accomplished by the use of 

sufficient heat and moisture. 

White sauce making. The characteristic which starch has of absorb- 

ing hot water and swelling makes it useful as a means for thickening 

various mixtures. 
One of the most important things in the art of cookery is to know 

how to make a good, smooth, lumpless, finely flavored, white sauce, 

or as it is more familiarly known, white gravy. With this as a working 

foundation, a larger power to make good wholesome things to eat is 

within our grasp. It is not the knowing how to make a white sauce 

that is the really important point, but the understanding of many 

other things which such a knowledge gives. The white sauce or white 

gravy seems a simple thing, but sauce-making is really a very particular 

art and demands all our knowledge of what starch is and how it behaves. 

Lumpy sauces, gravies, puddings and soups are by no means uncommon. 

They mean raw starch and hence are a waste of food and an imposition 
on the digestive apparatus of the person who must eat them. 

All the ways or methods which we have of making starchy sauces are 
intended to prevent lumping. We mix flour with cold liquid or butter 

or lard and the little grains are thus kept apart until each has an oppor- 
tunity to be penetrated by the hot liquid. 

The fundamental principle in making a white sauce is therefore to 
separate the little starch grains before cooking them, in such a way 

that all the grains absorb water and swell, and change to a digestible 

form and none will be left uncooked to form lumps. 

A little experience will soon give wisdom as to the thickening power 

of starch, and it is this wisdom which will be of use in applying what 

is known as a formula. The formula may be defined as the recipe which 
is elastic enough to fit many occasions. May the following formula 

prove such. 
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General formula for white sauce. 
For 1 cup of milk use 
4 to 4 tablespoons of flour. 
4 to 4 tablespoons of butter or other fat. 
+ teaspoon of salt. 
Dash of pepper. 

Thickening power of flour. 
For a very thin white sauce use } to ? tablespoon flour. 
For a thin white sauce use 1 tablespoon flour. 
For a medium white sauce use 2 tablespoons flour. 
For a thick white sauce use 3 tablespoons flour. 
For a very thick white sauce use 4 tablespoons flour. 
The amount and kind of fat used will depend on the way the sauce is made 

and the money to be expended upon the dish. 

Methods of making white sauce. 
Method I. 

(a) Scald part of the milk, reserving enough to make a thin batter of the flour. 
(b) Mix the flour with the cold milk. 
(c) Add gradually to the hot milk, stirring constantly. 
(d) Cook very slowly, stirring constantly for 5 minutes. Direct heat saves 

time but cooking over hot water is safer. 
(e) Add butter, salt and pepper and serve. The amount of butter used may 

be large or small. This is the cheapest method of making a white sauce, 
as the amount of butter may be limited. 

Method II. 
(a) Scald the milk. 
(b) Cream the butter and flour. 
(c) Cook slowly, stirring constantly for 5 minutes, direct heat, or double 

boiler. 
(d) Season and serve. 

The amount of butter should be at least 3 as much as the flour used if the 
sauce is to be smooth. Butter and flour may be used in equal propor- 
tions, giving a richer sauce. 

Method ITI. 
(a) Melt the butter. 
(b) Add the flour and cook about 1 minute. 
(c) Lower the heat, and add the cold milk gradually, stirring to keep smooth. 
(d) Cook slowly, stirring constantly 5 minutes direct heat or double boiler. 

The amount of butter used should be 4 or % as much as the flour used 
or the sauce will be lumpy—it may be in equal proportions. 

And now, what relation does white sauce bear to many other dishes? 

Cream soups. It is simple enough to develop cream soups from 

a white sauce by using the following formula: 

To 1 cup very thin white sauce (4 to ¢ tablespoon flour). 
4 to 1 cup cooked vegetable mashed or rubbed through a colander. 

The white sauce is made first by any of the methods given and the 
vegetable pulp is then added. The flour and butter used to thicken 

the white sauce serve to bind the milk and vegetable; otherwise the 

vegetable would settle and the liquid would rise to the top. The thick- 

ness of the sauce will depend upon the vegetable used. If potato or 
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beans or a starchy food is used, little thickening is required; if onions 

or some other succulent vegetable, more thickening is required. Left- 

over vegetables may be used in this way and a great variety of good, 

wholesome, nourishing soups procured. Carrots, cabbage, onions, 

potatoes, celery, peas and beans, in fact, practically all vegetables may 

be used in making cream soups. Half water may be used instead of 

all milk, but this lessens the quality of the soup and detracts from its 

nutritive value. Fats other than butter may also be used and thus 

materially reduce expense without lessening the nutritive value. 

Various sauces.—Starchy sauces may be made from liquids other 

than milk, as meat and vegetable juices and water. Various forms of 

fat may be used and thickening agents other than flour, as dried bread 
and cracker crumbs, corn starch, or rice water. Examples: Tomato 

sauce, bread crumb sauce and others. 

Croquettes are made by stirring some chopped or finely divided food, 

as meat, boiled eggs, green peas or cheese, into a very thick starchy 

sauce. When the mixture is cold it is shaped, egged and crumbed, 

and fried or baked. 
Starchy puddings. A corn starch pudding is simply a modification 

of the starchy sauce. Its goodness depends on a knowledge of how to 

mix and cook starch in the powdered form. Any one who knows how 

to-make a white sauce should be able to make such a pudding without 

the aid of a separate recipe. Corn starch has about 14 to 14 the thicken- 

ing power of flour. 

Scalloped dishes. Many foods, such as cooked cabbage, onions, maca- 

roni, turnips, corn, etc., may be varied by serving as a scalloped dish. 

This is done by mixing them with a thin or medium thick white sauce, 

pouring into a buttered baking dish, covering with dry crumbs which 

have been coated with butter, and browning in the oven. 

Preparation of cereals. One of the most important articles of diet 

in the household is the cereal. It is inexpensive and easy to prepare 

-and should often be the main feature of the breakfast, at least in the 

household where economy must be the rule. It should come to the 

table in a well-cooked palatable form. The appetite will soon revolt 

against the disagreeable taste of imperfectly cooked grains, and then 

some less desirable and more expensive form of food must be substituted 

for the cheap and wholesome morning porridge. 
Well-cooked cereal is the rare exception rather than the rule, and 

for this reason it frequently does not form a part of the breakfast meal. 

Imperfect cooking of cereals is as often due to the use of insufficient 

water in their preparation as to a too short time of cooking. If the starch 
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grains are to be made easily digestible, enough water must be used to 
swell them thoroughly. The thick, dry, sticky mushes are filled with 
half raw starch. The taste is disagreeable and they lie like a lump 
of lead in the unfortunate stomach. 

The question is often asked, are the “ ready to eat”’ cereals on the 

market as wholesome as those which require cooking? Probably they 
are about equally good when the raw cereal has been well prepared. 

Otherwise, the ‘‘ ready to eat’ cereal is to be preferred. It is more ' 
expensive to use and not always so palatable as the home-cooked cereals 

if these are well done. 

Those cereal foods which include the whole grain, as rolled oats and 

shredded wheat, are better for a constancy. They contain a smaller 

proportion of digestible nutrients but are richer in mineral matter and 

in bulk. 

‘ 

Cooking cereals. The amount of 
water a cereal will absorb varies with 

its weight. Thus, using rolled oats as 

an example, 1 cup of rolled oats will 

require about 3 cups of water for per- 

fect cooking. One cup of corn meal 

weighs 2 1-5 times as much as the 
oats, so will require about 2 1-5 times 

Fic. 4.—A double boiler improves as much water, or between 6 and 7 
oatmeal. cups of water. 

Directions for cooking cereals. 
1. Salted boiling water. 

2. Sprinkle cereal into water 

and cook for 5 minutes over di- 

rect heat, stirring constantly. 

3. Set on back of stove to 

cook slowly for 50 minutes to 8 
hours, according to kind, stir- 

ring occasionally to prevent 

sticking, or:— 
4. Set kettle containing cereal 

into kettle containing hot water 

and let cook 1 to 8 hours with- 

out stirring. 
Cereals such as cream of 

wheat and rolled oats require 

a shorter time to cook, al- Fic. 5—Fruit and cereal make a good breakfast 
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though it is surprising to find how much flavor is developed by pro- 
longing the process from forty or fifty minutes to an hour or longer. 

Cracked wheat or whole oatmeal takes a very long time to cook. Cereals 

have a better flavor if they are cooked for a long time. A fireless cooker 

is an ideal arrangement for accomplishing this process. It is not always 

practicable to do the cooking all at one time, so it may be accomplished 

by cooking the cereal as directed for ten or fifteen minutes at night and 
putting it into a fireless cooker over night. It will then be thoroughly 

cooked by morning and may be still warm enough to serve. At most, 
it needs only a little reheating to get it in perfect condition. The cereal 

may be cooked for twenty minutes or so on the evening fire and then 

it may be reheated and the cooking may be completed in the morning 

If the latter method is pursued, a few tablespoons of water should be 

poured over the top of the cereal at night to prevent the formation of 

a skin, and the cereal should be thoroughly heated through in the morn- 

ing before being stirred or it will be lumpy. After it is hot it may be 
stirred smooth. What better foundation for a delicious and wholesome 

breakfast than fruit and a well-cooked porridge of mellow flavor, eaten 
with good cream or rich milk? 

These two foods, starchy sauce mixture and cereals, give the clue to 

the cooking of all starchy foods, for the principle is the same in all cases. 

To summarize. In cooking starch the following points are to be 

observed: 
1. A supply of water sufficient to swell all the starch grains present. 

2. Enough heat to complete the process. 

3. A sufficient time of cooking to develop flavor. 

4. Some means for separating starch grains in powdered form, as 

flour and cornstarch, so that they will not lump in cooking. 

s. To avoid the formation of a skin on the surface. 

VEGETABLE COOKERY 

The value of vegetables in the diet makes it highly desirable that 
they should be prepared in such a way as to make them both appetizing 

and digestible. While fruit may take the place of vegetables in the diet 

it is often an inconvenient and expensive substitute. It is often necessary 
to refuse such vegetables as cabbage, onions and turnips, because the 

strong natural flavor they possess has been so highly developed in cook- 

ing them that they have become exceedingly irritating to the digestive 
tract, Yet, even these vegetables may be prepared in such a way as 

to make them mild and easily digestible. 
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When vegetables are cooked, the following changes take place: (1) 
The cellulose or woody tissue is softened, separated and sometimes 

broken down; (2) if starch is present, the starch grains absorb water, 

swell and burst; (3) any protein present hardens; (4) new flavors and 

odors develop. 

Over-cooking vegetables makes them tough in texture and develops 

strong taste and odor. During the cooking of strong flavored vege- 

tables, as cabbage, onions, and turnips, certain substances are produced 

which if retained give a strong flavor, darken the color and cause the 

characteristic irritation felt after eating them. The longer the cooking 

continues the stronger the flavor will be. These disadvantages may be 
largely overcome (1) by using liberal amounts of water, (2) by right 

-ventilation of the pan in which the vegetable is cooked, (3) by cooking 
as quickly as possible and (4) by removing from the fire and draining 

the minute the vegetable is tender. It should be tender and crisp, not 

flabby. The cover of the pan in which these vegetables are cooked 

should be left very nearly or entirely off. This will not only help to 
make them more digestible but will keep them from scenting up the 

house. Slow cooking in a limited amount of water develops flavor and 

odor, and hence is a highly undesirable method of cooking strong flavored 
vegetables, as turnips and cabbage. Green peas and young beans, in 

fact any mild vegetable, are cooked slowly in little water in a nearly 

covered pan. In this case the development of flavor is not undesirable. 

The underlying principles in vegetable cookery are: (1) to avoid over- 

cooking; (2) to allow for escape of gases; (3) to cook strong juiced vege- 
tables quickly in an uncovered pan, using a liberal amount of water; 

(4) to cook young, tender mild-juiced vegetables slowly in a little water 

to prevent loss of flavor. Cabbage cut into small sections or turnips 

cut into quarters cooked rapidly in plenty of boiling water will retain 
their natural creamy or white color and should be mild in flavor and 
easily digested. Draining these vegetables just before the cooking is 

completed and adding a little milk and completing the process makes 
them milder and more delicate in flavor. 

Vegetables should be fresh, crisp and firm to give good results. If 
wilted, they should first be soaked in cold water to freshen them. This 
will require one-half hour, or longer. The water in which they are to 
be cooked should be boiling hot before the vegetables are put into it. 

This gives a better flavor and makes the vegetable crisper after cooking. 

With old, wilted potatoes an exception is sometimes made and the 

potatoes are started in cold water. 
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In cooking dried peas and beans or vegetables which have become 

old and tough, or if the water is hard, a pinch of soda the size of a pea 

to each quart of water will aid in softening the cellulose and shorten 
the time of cooking. 

In preparing vegetables, as little should be wasted as possible. One 

excellent reason for baking potatoes or cooking them with their jackets 

on is the lessened loss in preparation. 

The simplest methods of preparation are best and a well-cooked 

vegetable, seasoned with a little salt and pepper and butter, or milk 

and butter, may be more delicious than most of the more elaborately 
prepared dishes. 

PROTEIN FOODS 

When an egg ora piece of meat is dropped into boiling water, it hardens 

and shrinks somewhat. If the egg is cooked in smoking hot fat which 

is considerably hotter than boiling water, it shrinks more and becomes 

still harder. If cooked long enough in the hot fat it becomes like a 

piece of leather. It is the presence of the substance known as proteid 

in these foods which causes this change. Starch takes up water in cook- 

ing and becomes soft and paste-like and more digestible, but proteid 
gives off water and becomes firm or hard and less digestible. 

Proteid foods such as milk, eggs, cheese and meat, contain no starch 

and in general do not need cooking to make them more digestible. In 

fact, they may be more easily digested raw than cooked, hence the 

reason for cooking them is not to improve digestibility. Meat and milk 

often contain dangerous parasites and are then cooked as a means of 

removing these harmful organisms. Meat and eggs are cooked to make 

them taste better. Few persons relish the flavor of raw meat or a raw 

egg, though these may be perfectly digestible. Poor cooking of such 

proteid foods as eggs and meat may change them from foods easily 
digested in a raw state to foods difficult to digest. 

Some of our vegetable foods, as peas and beans and some cereals, 

are relatively rich in proteid but contain also large amounts of starchy 

substances. These we must cook therefore as for starchy foods, and 

have considered them under that head. 

Since there are very good reasons for not eating raw even most of 

those proteid foods which contain no starch, it is highly desirable to 

learn how to prepare them in such a way as to make them palatable 

and still have them retain as far as possible the natural ease with which 

they are digested. 
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Eggs make a good illustration of the action of heat on our best known 
proteids. It has been found that eggs will cook, that is, become firm 

and lose their transparency, at a temperature considerably below that 
of boiling water. The firmness of a “‘ hard” egg cooked below boiling 

point is quite different from that of the boiled eggs. It is crisper, easier 

to cleave and break up into small particles and is less like leather. It 

takes a much longer time to cook an egg at the lower temperature but 

the result is worth the trouble any time, for we have produced some- 

thing that is both more palatable and more easily digested. 

The underlying principle in cooking protein foods, if we use the egg as 
an illustration, is to keep the food tender by avoiding too high a tempera- 

ture. 

Directions for cooking eggs in water. 
Allow 1 pint boiling water for each egg. 
Put eggs into bowl or kettle and pour the boiling water over them. Cover 

closely at once and set on back of stove where they will not heat any more. The 
coldness of the egg reduces the temperature of the water to about the point that 
gives the best results. 

For soft eggs, let stand 5 to 10 minutes, according to firmness desired. 
For hard eggs, let stand 45 minutes. 

The same principles that apply to the above method of cooking eggs 

should be made to apply to all egg cookery. Eggs that are poached 

slowly in water below the boiling point, eggs that are carefully scrambled 

over a moderate heat, omelet that is cooked at a low temperature, are 

all more palatable than the tougher products of higher temperatures. 

Custard mixtures. When eggs are thoroughly mixed with a liquid 

and heat is applied, the hardening of the proteid causes the mixture 

to thicken. This characteristic of proteid is applied to the preparation 

of a class of dishes known as custards. A custard is a mixture of milk 
and eggs which depends upon the hardening of the proteid of the egg 

by the action of heat to thicken it. If the mixture is heated at a low 

temperature, the particles of egg remain evenly divided throughout 

the liquid and smoothness results. If the temperature is high and the 

cooking continues too long, the particles of egg become harder and 

gather together, and the custard is said to curdle or separate. 

The underlying principle in cooking custard mixtures is to-retain smooth- 

ness by avoiding high temperatures. This is best accomplished by 

cooking the mixture over water just below the boiling point. In baking 

custards, the pan containing the custard is set in a pan of water which 

should be hot but which should not boil, if the custard is to be perfectly 

smooth. Stirring the custard mixture while it is cooking gives a soft 

custard. If a soft custard curdles, it is due to too great heat or too 

prolonged cooking. It may be remedied in part by removal to a cold 
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receptacle and thorough heating. Ifa baked or steamed custard curdles, 
separates, or is porous and of poor crumbly texture, it is due to too 

quick cooking at a high temperature. 

Formula jor custards. 
For each cup of milk use 1 to 14 eggs. 
1 tablespoon sugar. Speck salt. 
Egg yolks may be used in place of whole eggs, using 2 egg yolks in place of each 

egg. 

Custards furnish a wholesome palatable means for adding milk and 
eggs to the dietary. Like white sauce, they form the basis of a number 
of closely related dishes. 

Bread puddings are custard mixtures depending in part on bread 

to thicken them. The more eggs and the less bread used in these mix- 
tures the more delicate the pudding. 

Salad dressings are often made by substituting vinegar for milk in 
the custard mixture. 

We have a tendency to think that to use eggs in cooking is a great 

form of extravagance. Eggs and milk used ina pudding have much the 

same nutritive value as raw milk or boiled eggs, and may be more 
acceptable in this form. 

Cookery of meat. .The same rules which apply to the cookery of eggs 
should be made to apply to the cookery of meat. Meat contains pro- 
teids similar to those in eggs. Heat causes these proteids to coagulate, 

that is, to become firm, and if a high temperature is applied for a long 
time the meat becomes tough and like leather. 

Besides these proteids which coagulate when they are heated, meat 
contains a substance known as connective tissue. When connective 

tissue is heated in water it swells, and if cooked long enough changes 
into the soluble substance which we know as gelatin. The consequence 

is, that in cooking meat two opposing problems face us; first, proteid 
is hardened by heat, second, connective tissue is softened and changes 
to a soluble form by its action. Our problem is to steer a safe course 
between Scylla and Charybdis. 

Toughness of meat is usually due to the amount and kind of con- 

nective tissue present. Tender cuts of meat contain little connective 
tissue and the little that is present is delicate in texture. A tender 
piece of meat may be ruined by cooking, for a high temperature will 
make the proteid tough. On the other hand, a tough piece of meat may 

be made very tender by cooking it for a long time at a temperature too 

low to toughen the proteid and yet high enough to soften the connec- 

tive tissue. 
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The underlying principles in meat cookery are (1) to coagulate the 

proteid without toughening it, and (2) to soften the connective tissue 

without toughening the proteid. This is accomplished by cooking 

tough meat a long time at a low temperature and by not over-cooking 

tender cuts. 

Losses in cooking meat. The losses in cooking meat are less than is 
generally thought. The broth in which meat is cooked may contain a 

good percentage of the mineral matter at one time present in the meat, 

but as far as actual nutritive value is concerned most of that remains 

in the meat. In other words, meat soups and broths, delicious and 

appetizing as they may be, are stimulants rather than foods, and the 
soup meat, flat and tasteless as it is, is rich in nutrients. 

Sugar cookery. When water is heated, the temperature rises until 
the boiling point of the water, 212°F or 100°C, is reached. No further 

rise in temperature occurs. Heat applied to the water thereafter is 

used to change it to steam. If sugar and water are cooked together, the 

temperature does not remain constant after the mixture begins to 

boil- After the syrup begins to boil the water is driven off and the 

mixture becomes more concentrated. The temperature continues to 

rise as the syrup thickens until finally the mixture turns brown and 

chars. 
In cooking a sugar syrup, the temperature is always the same at a 

given concentration. The reverse of this rule is also true. At a given 

temperature a sugar solution always has the same degree of concentra- 

tion. For this reason, it is possible to cook sugar solutions very accurately 

by using a thermometer which will register high temperatures. For 

example: If a sugar syrup is cooked until the thermometer shows the 

temperature to be 238—242°F, a little of the syrup poured into cold 

water will form a ball which holds its shape when under water but which 

loses its shape when lifted from the water. This is called the soft ball 
stage of a syrup. A temperature of 246—250°F gives a ball which is 

firm under water and holds its shape out of water. This is called the 

hard ball stage. A temperature of 290°F gives a syrup which will crackle 
under water but which will stick to the teeth when chewed. A tempera- 

‘ture of 310°F gives’a syrup which will crackle under water and is hard 

and very brittle when cold. At 350°F the syrup turns brown, giving 

a substance known as caramel, which has a very agreeable flavor and 

which is used frequently to flavor various desserts. If the syrup is 

cooked beyond this point it chars or carbonizes. 
If a thick syrup is made from the ordinary sugar of commerce, which 

is one form of cane-sugar, and the syrup is allowed to stand a few days, 
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crystals will begin to form in the mixture and finally the whole mass 
will crystallize. We frequently find that this same process of crystal- 
lization has occurred in the bottom of last year’s can of maple-sugar. 

Crystals do not form so readily in the maple-syrup as in the plain sugar- 

syrup, however. What causes this difference and how may crystalliza- 

tion be retarded or prevented? 

If cane-sugar is cooked with an acid, such as vinegar or cream of 

tartar, a part of it is changed to a form of sugar known as glucose. Glu- 

cose is much less sweet than cane-sugar and does not crystallize easily. 

The presence of glucose in a cane-sugar solution retards crystallization, 

and hence is useful in much of our sugar cookery. It may be purchased 

as commercial glucose and added directly to the syrup, or it may be 

produced in the syrup by adding a little vinegar or cream of tartar 
during the time of cooking. 

The underlying principles of sugar cookery, as we have seen above, 

are to attain the right degree of concentration for the use to which the 
syrup is to be put, and to prevent or retard crystallization. Crystalliza- 

tion of a sugar solution is retarded by the presence of caramel as well 

as of glucose. If crystals are allowed to collect-on the sides of the pan 
while a syrup is cooking, they may cause recrystallization of the whole 

mass. These should be kept washed down with wet fingers or a wet 

cloth. 

Maple sugar is one form of so-called cane-sugar. In the manufacture 

of maple-syrup, acid, present as impurities, produces a small amount 

of glucose and this aids in preventing crystallization. 

The corn-syrup on the market is made by cooking starch with an 

acid. The starch is changed to glucose. Such a syrup, composed as 

it is largely of glucose, is noticeably less sweet than sugar and crystallizes 

much less readily than a syrup made from either ordinary sugar or 

maple-sugar. 

When an acid fruit is cooked with sugar, the product is less sweet 

than if the fruit is cooked first and the sugar added last. This is 

because of the glucose produced by the action of heat and acid upon the 
cane-sugar. 

Fondant. 
23 Ibs sugar, 14 cups water, } teaspoon cream of tartar. 

A mixture called fondant is made by cooking together sugar and 

water and an acid. If this mixture is removed from the fire when the 

temperature registers 238 to 242°F, the soft ball stage will have been 

reached. After it cools, it is beaten until creamy and forms a basis 

for many kinds of confectionery. 
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This same temperature and soft ball test are to be used in making 

boiled frosting for cakes. 
Caramelized sugar is much used for flavoring. It is one of the most 

palatable, as well as wholesome flavors to use and is very simple to 

prepare. Caramel may be made by the method suggested above or 

by putting dry sugar into a pan and stirring it over heat until it cakes 

and then melts and browns a little. This syrup has a higher tempera- 
ture than boiling water or milk and hence must be added to them slowly, 

and will then harden in them and take a little while to melt. 

FARMERS’ BULLETINS 

No. 34, Meats, Composition and Cooking. 

No. 74, Milk as a Food. 

No. 93, Sugar as a Food. 

No. 112, Bread and Bread Making. 

No. 128, Eggs and Their Uses as Food. 

No. 183, Meat on the Farm, Butchering, Curing and Keeping. 

No. 249, Cereal Breakfast Foods. 

No. 256, Preparation of Vegetables for the Table. 

No. 295, Potatoes and Other Root Crops as Food. 

No. 298, The Food Value of Corn and Corn Products. 

OFFICE OF EXPERIMENT STATIONS BULLETINS 

No. 162, Studies on the Influence of Cooking upon the Nutritive Value 
of Meats. Price, 20 cents. H.S. Grindley and A. D. Emmet. 

No. 185, Iron in Food and its Functions in Nutrition. H.C. Sherman. 

DEPARTMENT OF HOME ECONOMICS, NEW YORK STATE 

COLLEGE OF AGRICULTURE 

The Department of Home Economics embraces both extension work 
and University teaching. A modern College of Agriculture carries 

instruction to the farm home and receives within its doors students 

who would pursue a more thorough course of training. Agriculture 

deals with the production of the raw material. Home economics deals 

with its care and preparation and with the care of those producing 
it. Equal intelligence is required for both. New York State, through 

its College of Agriculture trains its sons for scientific farming. It has 

an equal responsibility in training its daughters to make the farm home 

a center of strength and healthful efficiency. The welfare of persons 
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on the farm is surety of as much importance as the welfare of crops 

or animals. This welfare depends in large part upon the interest and 

intelligent knowledge that women apply to the problems of the house- 

hold. 

It is surely of as much economic. value to educate the daughters 
for home-making, for wise care of children, as to educate the sons for 

farming, for wise care of farm animals. The rule of thumb is no longer 

the safe guide in housekeeping any more than the farming customs 
of the fathers are necessarily the best for the sons. 

To the end that the home shall be made the center of intelligent effort 
in which to bring up the child that he may attain his greatest 
degree of efficiency, the College of Agriculture offers University 

extension work which provides for (1) a READING-COURSE FOR 

FARMERS’ WIVES, with a present membership of 14,200; (2) a 
HOUSE-KEEPERS’ CONFERENCE, held at the College in connection 

with Farmers’ Week, February 7—12, 1910, in which lectures and demon- 

strations are given daily in those topics that are most closely related 

to the home; (3) a WINTER-COURSE IN HOME ECONOMICS, 
which extends through three months, December, January and February, 

when lectures and laboratory work are given in foods and human nutri- 

tion; in household sanitation and management; in house construction 

and decoration; in sewing, cutting and fitting. 

None of the above are professional courses. They do not prepare 
for teaching nor do they earn University credit. They are intended 

primarily to make more efficient home-makers. 

THE FOUR-YEAR COURSE IN HOME ECONOMICS has the 
same entrance requirements as for other departments and colleges in 

the University and leads to the degree of the College of Agriculture. 

Its fundamental object is to further the interests of those things which 

pertain to the household, either directly through individual home- 

makers or indirectly through teachers, dietitians, or those pursuing 

some related commercial enterprise. It prepares the woman to handle 

the business of the home with the same skill and interest that the men 

give to other forms of business. At the same time the woman receives 

a training which enables her to earn a living in a growing field of oppor- 
tunity. This course has an unusually broad scientific basis, as it is 

correlated with some of the best science courses given in the University. 

For information address, 

DEPARTMENT OF HOME ECONOMICS, 

Ithaca, N. Y. 
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DISCUSSION PAPER 

The object of the Discussion Paper is two-fold: First, it gives an 

opportunity to the reader to classify her ideas upon the subject treated, 
second, by filling out and returning the paper the reader contributes 

interest and ideas which are very profitable to the success of the Reading- 

Course. Many ideas helpful to other readers are thus put into the 

exchange system, for one object in the Course is to “ pass on” informa- 

tion when needed. No one’s name will be used without her permission. 

Even if a member thinks she has nothing valuable to contribute to the 

Course she will afford much satisfaction to the Supervisor of the 

Reading-Course if she will answer the questions and thus show her 
interest. 

1. Will you outline a day’s menu, including breakfast, dinner, and 

supper, which you consider a well-balanced dietary? 
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2. Are the menus given on pages 26-33 elaborate enough for your 

family? 

‘ 

3. Would your family be satisfied to dispense with meat except 

perhaps once a day and use more milk and eggs in the diet? Which 

do you find the cheaper? 

4. What vegetables are most favored in your family dietary? 
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THE CARE AND FEEDING OF CHILDREN 

PART I 

FLorRA ROSE 

This is called the “ century of the child,” for at last the world is awake 
to the fact that right care of little children must be regarded as a serious 

responsibility. At a time when agriculture and industry are advancing 

so rapidly, this question is receiving sincere attention: Is the welfare of 

The morning bath 

the human body of less importance to the prosperity of the home or the 

community than the welfare of crops or animals or inanimate machines? 
In many farm homes, the farmer has a wider and more scientific knowl- 

edge of the needs of the young calves and chickens, of the newly sprout- 
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ing wheat and corn, of reapers and binders, than the woman on the farm 
has of the baby whose life is so dear to both mother and father and of 

such prospective value to the community. In city, town or village, 

the man has a more intimate and accurate understanding of the delicate 

machinery he handles, of the industry he fosters, of the business of the 

firm he serves, than the woman possesses of that most intricate and frail 

organism, the human infant. The baby needs more intelligent handling 

and more careful cherishing than the young of other animals, than infant 

industries or intricate machines, if it is to develop into healthful, efficient 

manhood or womannood. 7 

Responsibility in caring for and rearing children.is of as great import- 

ance to the race as responsibility in any conceivable line of industry, yet 
parents have less training for it. Mothers and fathers rarely possess any 

definite scientific knowledge of the real conditions governing childhood 
and youth. If prosperity is to increase, if the efficiency of men and 

women is to be made greater, it must be through a better understanding 

of the needs of childhood. 

The three factors of greatest importance in determining the welfare 

of the child are inheritance, environment and food. It is. vital to the 

progress of the race that children should be well born, that the parents 

should be strong and untainted, that they should pass on good habits 
of mind and body to the next generation. It is not, however, within the 
scope of this bulletin to attempt any discussion of this abstract subject. 

Only the more immediately present conditions will be considered here. 

CARE OF THE MOTHER 

Thoughtful care of the child should not be deferred to the time of its 
birth. It should at least begin with the care of the mother from the time 
she knows that she may expect the little one. Much misery and ill health 
on the part of both child and mother may often be prevented by an under- 

standing of the conditions which prevail at this time and by giving better 

attention to a hygienic regimen for the mother. 

The period of the greatest growth during the lifetime of the human 
being is during the nine months previous to birth. When the child is 
born, it is about five million times as large as the germ from which it has” 
sprung. During the first year of its life growth is only about threefold, 
and after this it progresses much more slowly until maturity is reached. 

While right conditions are extremely important during the first years of 

life they are supremely important during the prenatal period. During 

these months, muscles, bones and nerves, the foundation for all organs 

and tissues are formed. This is the time when the human being is created 
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and the rest of life concerns itself with the development and education 

of that which is now produced. It is therefore vital to the welfare of 
the future individual to have the best possible environment during this 
period of fundamental growth. Nature has done her best by hiding the 

developing baby snugly away where it shall be protected as far as pos- 
sible from outside interference; where it can be kept constantly and 
unchangingly warm; where its food can be supplied regularly and un- 

failingly from the blood of the mother; and where, from day to day, it 
shall be free as possible from change or disturbance. During the whole 

prenatal or “ before-birth’’ period of its existence, the mother supplies 

both food and environment for the growing organism. It is ouily through 

the mother that the child can be reached, that its nutrition and general 

welfare can be controlled. It is therefore the mother with whom we are 
primarily concerned. 

Exercise of the right kind is as necessary now as at any time. A false 
pride should never stand in the way of outdoor exercise. Exercise with 

a free untroubled mind out of doors keeps both body and brain in better 

condition, keeps the muscles plastic and strengthens them for the trial 

which has to be endured. If only more thought were given to this one 

question of muscular development in women the danger and sufferings 

of childbirth would be very greatly reduced. Severe, overtaxing exercise 
or very hard work should be avoided. The ordinary housework instead 
of being harmful is generally distinctly beneficial. Running a heavy 
washing machine, working long hours at a sewing machine, bending for 
hours over fine sewing, fancy work or embroidery, riding horseback, in 

fact, any long-continued or straining effort should not be attempted by 
the average woman. In various states the constant hard work with long 

hours in factories is now regarded as sufficiently detrimental to women 
during this period to require legislation to prevent it. It should 

receive equal attention in the home. Overworked, worn-out mothers 

tend to produce weak, sickly children and weak, sickly children are not 
an asset to family or community. 

The clothing should be light and loose and warm. The wearing of 
tight clothing which constricts waist or abdomen is not only unwise but 

dangerous both to the health of the mother and to the life of the child. 

Corsets should be discarded. This is not a time for false pride. 

Fresh air is very important, for the body needs now as never before to 
rid itself as quickly as possible of all poisonous wastes. Well-ventilated 
sleeping and living rooms, plenty of sunshine and fresh air, outdoor exer- 

cise whenever possible should be the rule. Growth and development are 
stimulated by sunshine and fresh air, food is more readily digested and 

assimilated and the whole organism is in better tone. A tendency to 
26 
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anaemia may often be corrected by a regimen of right food, fresh air and 

light outdoor exercise. 
The diet should be carefully regulated. Food is needed as usual to 

supply all the needs of the mother for energy, repair and building of 

tissue, and elimination of waste products. Besides this, provision must 

be made for the demand upon the mother by the child. The baby is 

born with bones and muscles; blood vessels and nerves; with a supply of 

iron stored in its body sufficient to make good for the first year the de- 

ficiency of iron in milk. All the materials used for this growth and for 

storing are drawn from the blood stream of the mother. If the food of 

the mother lacks greatly in any single thing or if her health is such as to 

interfere with right assimilation of food, both mother and child may 

suffer. When the growth or development is stunted by malnutrition 
before birth no subsequent care will completely overcome the bad results. 

Tf the defects in diet are slight, the development.of the child may not be 

interfered with, but the mother may suffer. The rule is that nature cares 

most for the new generation and will protect the child at the expense of 

the mother. The supply of food needed for the child’s development 

will be drawn from the mother’s blood even at a considerable cost to her. 

If the diet is very poor or the defect in nutrition is very great both mother 

and child suffer. 

Food for the mother.— Proteid, so essential for the growth of the new 
organism, should be mainly in the form of milk and eggs, or some well- 
cooked vegetable protein food as legumes and cereals. Meat should be 

eaten in but limited amounts, since it increases the work of the kidneys, 
and they should be spared as much as possible at this period. In removy- 

ing meat from the diet one source of iron is withdrawn. Eggs will more 

than make good the amount withdrawn. 

Fats should be eaten only in such amounts as may easily be borne. 

Fat as it occurs in cream, butter, milk and eggs is better than fat in meats, 

in rich pastries or fried food, since the latter form is less easy to digest. 

The digestion is doing double duty and should not be overtaxed. Besides 
this, the organs of digestion are often a little crowded and have not their 

normal ability. 

Sugars and starches should be eaten as they occur in cereals, legumes, 

nuts, fruits and vegetables, for in this form not only the energy of these 

two food-stuffs is supplied, but other substances needed in the diet are 

increased, particularly mineral and bulky material. 
Mineral matter— There should be an abundance of mineral matter, 

iron for red corpuscles, phosphorus to stimulate growth, lime for bones. 
This will be supplied by a diet rich in fruits and vegetables, milk and 

eggs. Frequently the diet at this time lacks some one element of mineral 
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matter, as iron or lime, or it may lack mineral matter as a whole. 

Anaemia, decayed teeth, or derangement of the whole system may 
result. 

Constipation should never be allowed to continue for any length .of 

time. The intestines should be kept free from any accumulation of waste 

matter, as poisonous substances result which are absorbed into the blood 

stream of the mother and interfere with her health and with that of the 

child. A tendency toward this disorder may be overcome ir most cases 
by right regulation of the diet and proper exercise. The following 
laxative diet is suggested: 

Whole wheat or graham bread; stewed prunes; properly cooked cab- 

bage and onions; well-cooked oatmeal; shredded wheat; plenty of fruit, 

fresh or cooked; abundance of vegetables; if in normal health, six or 

eight glasses of water a day. 
To sum up, the mother’s diet should contain an abundance of eggs, 

milk, cream, well-cooked cereals, fruits and vegetables, meat in small 

amounts; it should be easily and completely digested; rich foods requir- 

ing great effort to digest them should be omitted. 
Cheerfulness is always a means toward good health. Glooniness may 

be the result of digestive disturbances but it may also cause them. 
Melancholia interferes with the mother’s digestion and general assimila- 

tion of food. This may affect the composition of her blood and thus 

disturb the nutrition of the child whose food reaches it indirectly from 
her blood vessels. The same result may occur during the nursing period 

and many a grieved or angry mother has seen the ill effect of such emo- 

tion in a lessened or changed supply of milk. 

The old idea that melancholy at this time perpetuated itself in the 

disposition of the child, thus marking it for its lifetime, has been proved 
untrue. Gloom does cause malnutrition and a poorly nourished mother 

may produce a sickly child. A sickly child is a suffering one, and may 

it not be allowed to be melancholy under such conditions without any 
mysterious prenatal influence? Gradually we are forsaking some of our 

former beliefs concerning this same prenatal influence. We know now 

that birth marks are not due merely to a state of mind in the mother, but 

to a condition of body, to some interference with nutrition, to some 

diseases or inherited condition of the germ, to some blow sustained by 

the mother which has affected the growing child, but not to a mother’s 

sudden fright or fear or mental attitude unless these have caused actual 

bodily harm to her and to the growing child, cr have so seriously inter- 

fered with her nutrition as to affect the food supply of the child. In 
_ other words, the prenatal bugaboo has been routed. 
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THE BABY 
The new born baby receives and deserves our sympatay. All at once 

it is called upon to face new and very strange surroundings, to exercise 

recently developed functions, to adjust itself to a new set of conditions. 
A new food supply has to be digested by a previously untried digestive 

apparatus ; a new way of taking oxygen begins through lungs never before 

called into play; previously circumscribed limbs are now free and must 

be exercised ; and often, worst of all, it is faced by a large acquaintance 

of persons as ignorant of it and its real needs as it is of them. Its educa- 
tion now begins. A pathetic little figure, we must agree! 

Our great ignorance of the growth and development of the human 

organism during the nine months it lies so snugly hidden away makes us 
feel tnat an unbridgable chasm separates the child which is born from 

the child before it is born. This very fact leads to much of our ignorant 

management of the small baby. In the few moments or hours which 

are occupied in accomplishing the entrance of the child into the outside 

world, there has not been time for it materially to change its needs. It 
has been accustomed to uninterrupted quiet, to a sightless, possibly a 

soundless and a certainly monotonous period of existence in which to 
accomplish a most wonderful growth and development. Its food has 
been supplied automatically, and under normal conditions satisfactorily. 

When it is born it is just an immature and undeveloped bit of humanity 

ready to use the newly developed functions, ready to be educated and 

trained to use others, but not ready to share largely the lives of the more 
completely developed. It still needs and should nave something approx- 

imating as closely as possible the previous environment, but which will 
be consistent with its new responsibilities of digesting its own food, getting 

rid of its own wastes, taking in its own oxygen, wearing clothes to supply 

its need of warmth, learning little by little to move its muscles, to 
correlate its actions and to adjust itself to other human beings. 

What the new born baby is we know. What it is to be will depend 
about equally on two factors, inheritance and environment. A good 
inheritance may be marred by a bad environment, but the reverse is also 

true, for a poor inheritance may be overcome by careful training. Itis a 

fatal mistake to think that education begins with school years. It begins 

with the first breath the child draws, and the education or training of the 
infant is as important in determining its ultimate characteristics as any 
that may come later. This is the period for establishing regular physical 

habits which will not only be the basis for the future health, but which 
will give the first foundation for an idea of obedience to law. If the child 

learns during the first year of its life to adjust itself to regular hours of 

sleep, to regular meal times, to a regularity of various body habits, its 

: 

: 
| 
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training is made easier for all future time. Irregularity of meals is the 

cause of many unnecessary deaths among children and where it does not 

actually destroy life it oftens leads to permanently impaired digestive 

functions. Irregular sleeping hours wreck many nervous systems. 

Vicious habits in later years may often be traced to a lack of systematic 
training in infancy. Parents should have a realizing sense of the neces- 

sity for beginning the child’s training immediately and of the danger of 

even one dav’s delay. 
Sleep— There should be long hours of quiet sleep for the baby, inter- 

rupted only by giving food at regular intervals, by the daily bath or by 
a change of clothing. Its chief functions now are to eat and sleep and 
not to furnish a center of interest for an admiring group of relatives. 
The baby is not a plaything; it is an individual in the process of makng 

and its chances should not be wrecked. If sleep is interfered with at this 

age the nervous system does not develop normally. About twenty hours 

out of twenty-four should be spent asleep. During sleep the baby should 

be turned occasionally to avoid cramped and uncomfortable positions 

and strained muscles. If the mouth opens while the child sleeps it should 

be gently closed. 
As the child grows older.the waking periods will be longer. At two 

years, thirteen or fourteen hours of sleep may be enough; at three years, 

eleven or twelve hours. There will be considerable variation in this 

with different children, some requiring more, oters less sleep. In any 

case there should be a systematic regularity of bed hours. 
From birth to the end of the first year the child should be undressed 

and settled for the night by six or seven o’clock. After tne night feeding 
at ten or eleven o'clock it should sleep undisturbed until five. During 
the day it should sleep at first most of the time and gradually less until 
only a morning and an afternoon nap are needed. Until the end of the 
second year the child should have a morning nap and should be un- 
dressed for it wnen possible. It may have a short afternoon nap also if 
this seems needed and does not lead to disturbed sleep at night. Its bed 

hour at this age should be about seven. 
All during the years of childhood the bed hour should be regularly 

early. Up to the eignth year not later than seven or eight o’clock and 
not later than nine o'clock until after the fifteenth year. It is sometimes 
necessary to infringe upon this rule, but the occasions should be excep- 

tional. Constant late hours with attendant irregularity of sleep tend to 
a disordered nervous system. The child should sleep tarough the night 
and should rise at once on waking. If sleep is restless or disturbed it is 

usually due to digestive disturbances and can be corrected by some modi- 
fication in the diet or some change in the time of feeding. Restless sleep 
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usually goes hand in hand with eating between meals and habitual irregu- 

larity of the meal time and the bed nour. It should be looked upon as 

something requiring immediate investigation and correction. 

Exvercise.—The first exercise which the normal baby takes is a vocal 

one. Its cry establishes the power of the lungs to do their work. There- 

after a certain amount of lusty crying each day strengtnens the vocal 

chords, the muscles of throat, chest, abdomen and back and gives the 

child a good wholesome stirring up of general activities, through an in- 

creased circulation of blood. For the first week the exercise attendant 

upon the daily changes of clothing, occasional turning during sleep and 

normal crying is sufficient. After this, exercise may be given by wheel- 
ing the child in its carriage a few moments at a time several times a day, 

or by carrying in the arms, by gentle rubbing or massage and by allowing 

the child to kick and squirm free from all clothing for five or ten minutes 

at night when undressing and in the morning when dressing. As soon as 

a child creeps it usually exercises sufficiently by itself. Children should 
not be encouraged to walk at too early an age as premature exercise of 

any function is very harmful, 

As the child grows older and its exercise takes the form of play, thought 
should be given to a selection of games and toys. Those should be sug- 

gested and chosen which will lead to an all-around muscular development, 

as balls for arm and shoulder muscles, ladders or bars for tae back, and 

the like. The discovery that play is useful and that games and toys have 

other than a pleasurable meaning is a new one. Now we know that play 

is a vital form of exercise for the growing child, so we encourage it and 

organize it and include it in our school curricula. The play-ground and 
the play-hour are as important factors in the education of the child as 

the school room and the daily lesson. 
Fresh air is very necessary to the baby. If the weather is warm and 

the baby is protected from sun and wind it may sleep out of doors during 

the day time after the first three or four days. If the weather is 
cold it must be gradually accustomed to the change of air by opening the 

windows for a short period several times a day. This does not mean 
that the room should not be well ventilated at other times. By the end 

of the first month the child should have a daily outing. If well wrapped 

and rightly protected from cold, from too much light and from wind, 

the child may spend most of the day out of doors, even in moderately cold 

weather, and will be all the better for the treatment. This applies to the 

frail child as well as to the healthy one. Out of door sleeping for cnildren 

as well as for adults, is now recognized as an excellent curative for the 
feeble ones and an excellent preventive for the robust ones. The sleep- 

ing rooms of growing children should be thoroughly ventilated. In 
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winter time this can be accomplished best by opening tne window and 

tacking a piece of muslin over the opening. The air sifts through and 

drafts are prevented. If the child does not react to cold, strenuous 

treatment must be avoided. 

Bathing.— After the healthy baby is a week old it should be given a 

daily bath. The bath acts as a tonic to the healthy baby. It is com- 

forted and filled with well being in the present and braced and hardened 

for the future. The baby’s body becomes warm and often moist in its 

many wrappings and the bath cools and cleanses and relieves. Irrita- 

bility and fre-fulness are sometimes a direct result of a clogged skin and 

can be quieted only by a good bath. If the baby is feeble or does not 
react well fhe frequency of bathing will have to be regulated according 

to its endurance, but tne body may still be cleansed daily with a damp- 

ened sponge. The best time for the bath is during the morning, midway 

between two feedings, that is, about ten o'clock. It should not last 

longer than five minutes. The temperature of the water should be about 

blood heat 99° F during tne first weeks. This is gradually lowered until 

at the end of the first year, a temperature of 80° F is reached. Only good 
unscented soap should be used in very small quantities and it should be 

thoroughly rinsed from the body. If left to dry on the body it soon ir- 

ritates the delicate skin. Corners of the eyes and nostrils should always 

be wasned. During the first year cr year and a half the mouth should be 

wiped out with a swab or soft cloth and the teeth should be cleansed with 

this. Great care should be given the teeth all during childhood. Teeth 

decayed through lack of care or disease are a source of danger to the 

child’s health. They should be cleansed regularly at least twice a day. 

After the child is two years old this is best done with a small soft tooth 

brush. 

Often uncomfortable chafing and irritation result from a neglect of 
the genitals. These parts should be carefully cleansed each day, as irrita- 

tion due to neglect may result in future bad habits and consequent ill 

health. 

Clothing—Nothing which concerns the baby has been more radically 

changed in recent years than its clothing. The long heavy betrimmed 

dresses, with irritatingly stiff ruffles and yards of uselessness have gone; 

the pinning blanket with its diabolical power of repressing necessary free- 

dom has been discarded. The length and strength of the binder has 
been limited. 

Tae ideal to seek in providing the child’s clothing is looseness, lightness, 

warmth and cleanliness. The binder is still worn and should consist of 

a bias unhemmed strip of flannel 28 inches long and about four inches 
wide. This binder is easily washed, exerts an even pressure, is elastic 

and yields to the movement of the child’s body, and supports the abdomen 
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without uncomfortable binding. It is pinned in place wita small strong 
safety pins. This is worn until the child’s abdominal muscles are strong. 

It should be kept clean and changed with the rest of the clothing. 

The next garment is the shirt. nis should be of fine soft material. 

The best fabric for shirts is a mixture of part silk and part wool or part 

cotton and part wool. This mixture shrinks less and hardens less in 

washing than all wool. 
The diaper 1s best made of a soft grade of cotton diaper. It should not 

be too large and have too many thicknesses, as it interferes with right 

development. A better arrangement is to provide square pads made of 

soft cotton and easily washed and place these in the center of the diaper 

before it is pinned on. The diaper should not be so tight as to constrict 

the child’s pelvis and back, nor so thick as to spread the bones of the legs. 

Much harm is done by careless adiustment of this garment. The diaper 

may be fastened to the shirt with safety pins. Over the diaper and shirt 
in cool or cold weather should go a flannel slip, in summer one of some 
lighter material. It should be a simple garment hanging loose from the 
shoulders and having sleeves. It snould be about eight or ten inches 

below the feet and is more convenient if made by the same pattern as the 

dress, but one-half inch smaller. It is best made from a mixture of 

cotton and flannel and requires careful washing to keep it soft. 

The dress or slip should be made one-half inch larger in all measure- 

ments save length and one inch longer than the flannel slip. It should 

be made of some soft white cotton material without dressing and should 

never be starched. The simplest, prettiest and most comfortable baby 

dresses are made without tucks, without trimming and with soft simple 

bands at neck and wrist. 

Socks may be used, but if the child’s clothing is drawn well around the 
legs no furtner protection is needed. Stockings which pin to the diaper 

are sometimes advocated. The objection to these is, they are often wet 

with the diaper and must be changed and washed each time, or else they 

are a source of danger rather tnan protection to the baby. 
_ Flannel stockinet or canton flannel make good night clothes. The 

‘little night slip should be made in the same plain way as the dress, but 

should have a draw string run in the bottom of the hem. This can be 

drawn together at night and protects the child’s feet against cold during 

the sleeping hours. 

None of the clothing which the child wears in the day time should be 
kept on at night. The child should be:completely undressed and allowed 

freedom of limb for a few moments with gentle massage or rubbing and 

should then have fresh, dry warm clothes, consisting of a shirt, a clean 
diaper and pad and the night slip. The clothing worn during the day 
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should never be worn at night, but should be hung where it will air thor- 

oughly and should be warmed before being put on in the morning. 
The clothing should frequently be washed, as it absorbs the moisture 

and secretions from the baby’s body and then ceases to be the same 
source of warmth and comfort. Diapers should not be dried and worn 

again after wetting. They should first be washed and sunned. No 
clothing which the baby wears should ever be starched. 

The age at which clotning should be shortened differs with the season 

and the vigor of the child, the present tendency being to shorten the 

clothes as soon as possible. 
When the child begins to walk and the feet need protection, care should 

be taken in selecting the foot gear. Soft moccasins with shaped soles 
and lacing over the ankle are best, as these do not press the foot out of 

shape. Small strapped slippers or soft shoes made with broad spreading 

toes and soft soles are excellent. No shoe should be worn which in any 

way contracts or constricts the foot. A well-shaped foot means much 

of health and comfort to the adult in later years. 
Regularity of intestinal movement.—With the healthy baby the habit of 

freeing the bowls with regularity may be established during the first 
month or two of life. The child should be carefully supported over the 

chamber night and morning at about the hour when evacuation usually 
occurs. The association of idea is quickly set up and the habit soon 

becomes fixed. The early establishment of this habit has more than one 
virtue. It lessens the number of soiled diapers, thus ensuring more hy- 
gienic conditions for the household and less work for the one in charge, 

and it hastens the day when the diaper may be altogether discarded. The 
same method of training may be applied in teaching the child to urinate 

regularly or at least to make its wants known. 

The infant should never be allowed to pass even one day without at 
least one free intestinal movement. It may sometimes be necessary to 
accomplish this with sick or feeble children by giving an enema to soften 

the fecal matter. Drugs should never be given except under the advice 
of a competent physician. With artifically fed babies, obstinate constipa- 

tion is often due to defective feeding and may be overcome by a judicious 

use of thoroughly cooked oatmeal water. Lack of water may be also one 
cause of this trouble with babies. The habit of a daily movement once 

established should be carefully fostered as the child grows older. Time 
should be allowed for this process as for others. A common cause of 

chronic constipation in later years is the morning hurry in childhood 

which may interrupt and destroy the child’s regularity of habit. Physical 

functions are just as important as mental ones. It would be better to 
miss a few lessons than to make brain and body sluggish with retained 

wastes, 
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Food for the infant—Nutrition is of supreme importance during the 
first years of childhood. Much of the unnecessary waste of life during 
infancy and childhood is not due to providence, but to wrong methods of 

feeding. The digestive apparatus of the child at birth is no more de- 

veloped than the rest of the body. It has never been used thus far and is 
very delicate and feeble in its action. The stomach is merely an enlarge: 

ment of the digestive tract and lies almost perpendicular to the rest of 

the alimentary canal. This explains the ease with which a baby rids 
itself of any excess of food, or food which causes distress. 

Until birth the baby’s supply of food has reached it through the blood 

of the mother. No effort of preparation has been required on the part of 

the child. After the baby is born it must begin to digest its own food 
and absorb it through the digestive tract. This does not mean a sudden 
great increase of growth. The cnild is only one short stage further on its 
way toward development. While the new born baby has some power of 

digestion, that power is very limited. All its digestive juices are weak 

and many of them do not appear for some time. 

The fundamental needs of the infant for food are the same as those of 

the adult. The difference lies not in kind, but in form and amount. Only 

tnose foods which are ready for absorption or require little change can 

at this period be utilized. It is beyond the feeble power of the baby’s 

immature digestive tract to utilize foods which require marked changes 
before they are ready for absorption. 

Protcid is needed to supply the cornerstone for growth and develop- 

ment of all tissues but it must be in a form adapted to a weak power of 
digestion. Fats and carbohydrates must be supplied to meet the demands 

for energy. But there is only one form of fat whica is fitted to the infant 
and that is fat which occurs in a very finely emulsified form. Starch is a 

food stuff which requires marked changes before it is ready for digestion. 

The baby has no power of digesting starch. This power does not develop 

to any degree until after the end of the sixth month. Sugar requires 
little change, hence this is the form of carbohydrate suited to the infant. 

Mineral matter the baby must have to supply lime and phosphorus and 

iron and all the other elements which are concerned not only in building 

bones and forming red blood and stimulating growth, but which are 
essential in many different ways. The mineral matter must be in a form 
best suited to the need for rapid development. Vater must be present to 

hold food in solution, and to carry it to the cells and remove the waste 
products. 

Best food for the baby.—Nature’s answer to the question as to where 

all these demands are best supplied during this undeveloped period of the 
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child’s life is unfailingly ‘ the mother’s milk.’ In the mother’s milk the 
protein is in a form which is very easily digested and yet gives the baby’s 

digestive tract enough work to ensure its gradual development. The fat 

is unusually finely emulsified and is of a kind whica requires little effort to 
digest. The carbohydrate occurs as milk sugar, almost ready for absorp- 

tion, and is not so sweet as to vitiate the child’s taste for bland food 

later on. The mineral matter present is very available to the human 

infant. 
When we come later to a discussion of the composition of milk other 

than human milk and of the various patent baby foods on the market it 

will be readily seen that any form of food other than mother’s milk must 

be regarded as abnormat for the very young baby, and as likely to involve 
it in serious difficulties. Hence every effort should be made by the 
mother to nurse her own child even if this metnod of feeding cannot be 

continued during the entire nine montlts or year. 
During the first two or three days after the infant is born no milk is 

secreted by the mother’s breast. A thin watery fluid called colostrum is 

secreted, whicn is believed to have a dfstinctly laxative property and 
which thus aids in cleansing the baby’s intestinal canal of the mucus 

which has accumulated there before birth. The child should be put at the 

mother’s breast as soon as the mother has recovered from the fatigue of 

labor, about six or eight hours after birth and every two or three hours 

thereafter when the mother is awake. This helps to establish the flow of 

milk, it aids in closing the uterus and probably gives the baby some water. 

It also establishes the ability of the cnild to suck. No other food should 

be given. Nature seems to have intended to give this time to establish- 
ing a natural supply of food and ft is dangerous to experiment unless 

under the advice of a physician who understands thoroughly the essentials 
of infant feeding. The old fashion of making a “ sugar rag” or a “ flour 
ball” and giving it to the new born baby must be strongly condemned. 

It puts into the child’s stomach some entirely foreign suhstance and is a 
fertile source of colic, and it diminishes the sucking activity and conse- 
quently withdraws this stimulus to milk secretion, thus causing delay in 

flow of milk. If the milk is slow in coming, tae following mixture may 
be given after the third day every four hours, alternating it with the 

breast: Whey, two teaspoonfuls ; water, two teaspoonfuls ; milk sugar, } 
teaspoonful. This should be stopped as soon as the milk supply begins. 

lV ater.—As soon as the child’s eyes and nostrils have been cleaned it 

should be given a teaspoonful or two of warm sterilized water either from 

a spoon or a nursing bottle. A little warm water should be given at inter- 

vals during the day all during the nursing period. Babies frequently 

suffer grievously from thirst and are given an irregular meal to supply 

this demand. The child needs plenty of clean, sterile, warm water given 



812 READING-COURSE FOR FARMERS’ WIVES. 

between feedings to keep the kidneys active and the body in good con- 
dition. Yet many mothers never think of giving the baby so simple a 

remedy as a drink. 

Regularity of meal hours.— From tie day the baby is born it should be 
fed at regular hours and at regular intervals. Time should be given after 

each meal for the food to digest and the stomach to rest. It is a common 
sight to see little babies of a few weeks or a few months old, fed at all 
hours and at all times. The child cries and the moter has learned that 

feeding it will cause temporary relief. It is a very fatal mistake. The 
child is, as a rule, not crying because it is hungry, but because it is thirsty, 
or because irregular meal hours and constant feeding have upset its diges- 

tion and colic has resulted, or because it is sick or uncomfortable. First 

determine the cause of the irritation. Find out whether it is due to 
colic, to indigestion, to thirst, to uncomfortable clothing, chafing, pins, 

cold or heat, or the beginning of some illness. Do not make things worse 
by feeding the child. If the trouble is due to indigestion, the amount of 
food is to be decreased and not increased, and a longer time must elapse 

between feedings. A: drink of warm water will often relieve the irrita- 

tion. If the trouble continues, a good physician should be consulted who 

will be able to judge whether or not medicines should be given. 
For the first six weeks the baby should be put at the breast every two 

hours in the day time from 5 A. M. until 11 P. M. It should then remain 

quiet until the following morning, allowing six hours of undisturbed rest 
for both mother and child. For the first few days another night feeding 
may be necessary until the child learns to rest quietly without the extra 
food, but this should be discontinued as soon as possible. Gradual les- 

sening of the amount of food given at this extra feeding and a little 
patience will quickly accustom the child to adjust itself to this schedule. 

Common sense must always govern the planning of any schedule. In 

some cases where the child is very robust and the mother’s milk is rich, 
these intervals are too sltort and the number of feedings too many. The 

main point is absolute regularity, whatever the schedule. The schedule 
will have to be adjusted to the child. If the child is asleep when its 
meal hour arrives it should be awakened for the first few days. If this is 
done, it will very soon become accustomed to awaken with a clock-work 

regularity. } 
From the sixth week to the third month the nursing intervals should 

be gradually increased to taree hours, giving seven feedings between 5 

A. M. and 11 P. M. inclusive. If it is possible to avoid it no night feed- 
ings should be given at this time. By the sixth month six feedings 
should be enough for the average child and by the end of the year five. 

Irregularity of feeding not only affects the child directly by inter- 
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fering with its powers of digestion, but it affects the quality as well as 
quantity of the mother’s milk by overworking the milk-producing glands. 

One cause of failure in the mother’s supply of milk is due to habitual 
irregularity in feeding the child. 

(a) Length of time of nursing.—About twenty minutes should be given 

to each nursing. If the time is shorter than this it usually means that 
the milk flows too freely and that the quick feeding may result in diges- 

tive disturbances. Under these circumstances the flow of milk shouid 

be controlled by pressure of the nipple between the fingers. If the 

child falls asleep while nursing it should be awakened and kept awake 
until it has finished the meal. The contents of one breast should be 

sufficient for a meal, especially with younger babies, and the breasts 
should be alternated. As the child grows older, or if the yield of milk 
is not large at any one time, it may be necessary to give both breasts 

at a meal. After the child has been fed it should be placed in its crib 

on the side which has been uppermost during the nursing. This rests 
tired mucles and ensures better sleep. 

Care of the breast Indigestion in breast-fed babies is sometimes 
caused by a lack of care of the mother’s breast and of the child’s mouth. 
Before and after each nursing the nipples should be washed with a dilute 
boric acid solution and rinsed with fresh water. The baby’s mouth 
should also be cleansed by wrapping a little soft cloth or cotton around 
the finger and swabbing out the mouth with clean water. Milk left on 
the nipples or in the mouth of the child may sour or become otherwise 

contaminated and cause as much trouble as unclean milk from any 

source. The milk which accumulates in the milk ducts is often con- 

taminated and it is often best to withdraw a little of the milk before 

nursing the child. 
The mother’s food.— The general health and nutrition of the mother 

affect the composition and quality of the milk. Often a scanty supply 

can be increased, or the ratio of the different ingredients changed by a 

change in diet, in exercise, or in general hygiene. 
The diet of the nursing mother should be much the same as it has been 

during the nine months previous to the birth of the child. It should 
be rich in milk, eggs, well-cooked cereals, vegetables and fruits. Meat 

should play an unimportant part, unless the mother has been accus- 

tomed to a large meat diet. Under these circumstances the withdrawal 
of this stimulating food may be unwise. Strong vegetables as onions 

and turnips which produce flavors in milk should be avoided. Liberal 
use may be made of such fruits as apples, which are often better cooked, 

as they are more easily digested, oranges, prunes, ripe peaches and pears. 
The belief is a mistaken one that fruit in the mother’s diet is a cause of 
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colic to the baby. Constipation and the general bad condition result- 

ing from a diet deficient in bulk and in the mineral salts provided in 
fruits and vegetables is much more to be feared. If there is any tendency 

toward constipation the diet should be a laxative one such as has been 

previously suggested. 

Weaning.— The age at which a child should be weaned will have to 

be determined by a number of things, such as the vigor of the child, the 
richness and quality of the mother’s milk, teething conditions, season of 

the year. Normally the child should be weaned at least within the 

year, for by this time the average milk has become insufficient to meet 
all the needs of the growing organism. It is not wise to wean a child 
just at the beginning of summer or during the hot weather. It should 
be accomplished earlier or should be held over until fall. Prolonging 

the period of breast-feeding beyond the normal time may be as bad for 

the child as any other wrong method of feeding. Weaning should be 
accomplished gradually unless the child refuses other food as long as 
it is kept at the breast. Two or three months may be allowed for it, 

beginning at first with only one modified milk meal a day and gradually 

increasing the number. The last nursing to be dropped should be the 

one at night. The change from the breast to cow’s milk must be 
made carefully to avoid any disturbance which may arise from the dif- 

ference between the two foods. Cow’s milk is rarely given at this time 

without dilution and it must be more diluted than for a child of the 
same age who has been artificially fed from birth. The milk mixture 

to be substituted at this time will be considered in the second part of 
this bulletin under the head of artificial feeding. 
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The object of the Discussion-Paper is two-fold: First -it gives an 
opportunity to the reader to classify her ideas on the subject treated; 
second, by filling out and returning the paper the reader contributes 

interest and ideas which are essential to the success of the Reading- 

Course. Many ideas helpful to other readers are thus put into the 

exchange system, for one object in the Course is to “ pass on” informa- 

tion when needed. No one’s name will be used without her permission. 

Even if a member thinks she has nothing valuable to contribute to the 

Course she will afford much satisfaction to the Supervisor of the 

Reading Course if she will answer the questions and thus show her 

interest. 

1. Do you believe in out-door sleeping for babies? Have you tried it? 

If so, with what result ? 
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2. Is it as common as it used to be for mothers to nurse their own 

babies? Can you suggest a reason for it? 

3. Are the majority of the babies and children of your acquaintance 

fed at regular intervals? Do they have regular hours for sleeping? 

4. Does the health of the average grown-person indicate right diet 

and hygiene during childhood? 
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NOTES 

NEW syllabus for Nature-Study has been prepared 
by the New York State Education Department. 

During this year, we shall try through the Cornell 

Rural School Leaflet to assist teachers who are fol- 

lowing this syllabus. Mr. C. Edward Jones of the 

Education Department will act as one of the board 

of advisers of the Leaflet. 

For the coming year, the following five subjects 

in Nature-Study and Agriculture are all that will be 

required of teachers in New York State: The Eng- 
lish Sparrow; The Hen; The Dog; The Cow; 

and The Pea. Many teachers desire to give more 

Nature-Study work than is required by the State 

Education Department, and we shall therefore take up additional 

lessons in the Leaflet for the benefit of such teachers. 

Although a great deal of subject matter will be given in connection 
with each topic, teachers should not feel that this material is to be 

given to the children as facts from a text-book.’ To be educational, 

Nature-Study must be actual out-of-door study. Many naturalists 

have objected to Nature-Study in the school curriculum lest it be given 
in such a dry and matter of fact way that its purpose will be defeated. 

The mere learning of facts in connection with out-of-door objects is not 

Nature-Study. We give facts for the benefit of the teacher, that he 

may be able to direct the observation and reasoning powers of the 
children. 

The English Sparrow.—While it seems to be well known that the 

English Sparrow is a nuisance in this country, it will be well to let the 
younger children make their observations on this bird with unpre- 
judiced minds, They should be taught to make thorough investigation 
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before destroying anything. No one can watch the English Sparrow 

in winter without being impressed by the pluck and energy of the bit 

of fluff that tries to get its living in the streets and in places where 

it seems practically impossible. While sentiment should not stand in the 

way of having the older children realize that the bird is a pest to the 

country, they should be allowed to make their own discoveries as to 

its character, life, and habits. 

A pples.—Almost everyone is interested in apple culture. There is 

probably no fruit in this country used by a greater number of persons 

than apples, and children should have an intelligent interest in this 

topic. The lessons on this subject should not be ‘‘ cut and dried,” 

but have live and definite interest. A good way is to have an apple 

exhibit, even though you can secure but few apples. This will be 

instructive for children either in the city or in the country. Let the 

children prepare the exhibit themselves. Let them make effort to find 

what apples are grown in the neighborhood and how many varieties 

they can get. A few inexpensive prizes will give impetus to the enter- 

prise. Encourage the parents to come to see the exhibit, and let 

the children tell what they have learned about apples and apple 

culture. If there is a successful fruit-grower in the neighborhood, ask 

him to talk with the children about success in apple growing. Let 

them hear the story of Appleseed John. 

House-fly—At the request of many persons, physicians and others, 

we are presenting an article on the house-fly. This insect is so danger- 

ous, and it is manifestly so difficult for children to make original inves- 

tigation of its habits, we feel that the facts should be given to all children 

old enough to understand them.’ The house-fly is a serious menace 

to health. Any person who comprehends the full meaning of cleanliness 

should feel his responsibility to inform others of the uncleanly condi- 

tions that must obtain wherever house-flies are found. 

Quotations.—It will be worth the while for children to memorize 
some selections from nature literature each month. We shall try to 

give a few quotations in the Leaflet but the teacher may have some 

others that she will prefer to have the children learn. For older pupils 
selections from Burroughs or Thoreau might be committed to memory. 

This will help to give children greater interest in the writings of 
naturalists. 
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THE ENGLISH SPARROW 

Anna Botsrorp Comstock 

The introduction of the English Sparrow into America is one of the 

strongest arguments for Nature-Study. Ignorance of principles that 

any child trained in Nature-Study should know, in this instance alone 

costs the United States millions of dollars every year. 

The English Sparrow is the European house sparrow. It was thought 

to be an insect eater but no one took pains to verify the fact. About 

1850, some persons with praiseworthy zeal but with lamentable folly 

introduced this sparrow into New York, and during the twenty years 
following other importations were made. In twenty years more, people 

discovered that they had taken great pains to establish in America 

one of the worst nuisances in all Europe. In addition to the direct 

damage done by the English Sparrow, it is so quarrelsome that it has 

driven away many of our native beneficial birds. But since this bird 

is with us, if we can make it of any use let us hasten to do so. There 

is no bird that affords a more difficult exercise in describing bird colors 

than does the English Sparrow; and furthermore, if the children of 

the land study the habits carefully, they may discover a more effective 

means of discouraging the presence and increase of this noisy, ras- 

cally bird neighbor. 

Lesson 

THE APPEARANCE OF THE ENGLISH SPARROW 

Purpose.—To learn to distinguish the male sparrow from the female 
sparrow and to distinguish the two from other sparrows. 

Material and method.—Place the questions on the blackboard, a 
few at a time, and let the pupils make their observations individually 

and report in the class. This work, if done well, will be of great use 

to the pupils later when they study other birds. 

Observations by pupils: 

1. How many kinds of birds do you find in a flock of English Sparrows? 
2. The bird with the black cravat is the male sparrow. Describe 

him first. What color has he on the top of the head? The sides of 

the head? The back? The tail? The wings? Describe the wing bars; 

the throat and upper breast; the lower breast and under parts. Is the 

tail long or short? Is it notched at tke end? 
3. Describe the female sparrow in the same way. What are the 

the chief differences between the two? 



820 RurRAL SCHOOL LEAFLET. 

4. Compare the English Sparrow with the chipping sparrow as to 
size and color. 

5. Compare it with the song sparrow as to size and color. 

6. Compare the size of the English Sparrow with the robin; the blue 
bird; the gold finch or canary. 

Facts for the teacher.—It is amazing how few persons can distinguish 
the sexes of the English Sparrow, although the two may be seen in 

every flock. In the male sparrow the top of the head is gray, with a 
patch of reddish brown on either side; the back is brown, streaked 
with black; the tail is brown; the wings are brown with two white bars 

and with a patch or stripe of red-brown; the sides of the throat are white; 

the middle of the throat and upper breast are black; the lower breast 

and underparts are grayish white. In the female sparrow the head 

is grayish brown; the back is brown, streaked with black and dirty yellow; 
the throat, breast, and under parts are grayish white and the bird has 

rather a faded appearance. 

Although this sparrow is common, its coloring varies in vividness 

so much at different times of the year that I have known experienced 
bird observers to be misled by its appearance, especially by that of 

the female, and to think for some moments that she belonged to another 

species. 

The chipping sparrow is much more slender and about an inch shorter 

than the English Sparrow, and has the bright red-brown for a crown 

instead of for wing ornamentation. The song sparrow is only slightly 

smaller than the English Sparrow, but its long tail gives it a much more 

slender appearance. The song sparrow has no bars on its wings and 

has a spotted breast with a larger dark spot at the middle, very dif- 
ferent from the cravat of the English Sparrow. The tail of the English 
Sparrow is short and not notched at the end, and these peculiarities 
alone will distinguish it from the song sparrow and the chipping sparrow. 

The size of the English Sparrow is taken usually as one of the standards 

in noting the size of wild birds, and the pupils should be trained to tell 

its size accurately. This may be accomplished by comparing it with 

all other birds common to the region. The English Sparrow measures 

6.33 inches in length; the chipping sparrow, 5.37; the song sparrow. 

6.30; the robin, 10.00; the blue bird, 7.01; the gold finch, 5.10. 

HABITS OF THE ENGLISH SPARROW 

Purpose.—To develop in the pupils the power of observing carefully 

all the habits of birds and to give them a thorough knowledge of the 
habits of the English Sparrow. 
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Material and methods.—These questions may be given as text for 

field notebook work. It is very important that the pupils learn to write 

their observations so as to fix them in mind. The field notebook en- 

courages them to do this informally yet accurately. 

Observations for pupils: 

1. What is the food of the English Sparrow? Where is it found? 
How is the bird’s beak adapted to get this food? 

2. Describe the action of a flock of English Sparrows feeding in the 

street or elsewhere. 

3. What do you think of the English Sparrow’s disposition? Why 

do you think this? 
4. Why does it stay with us in the winter instead of going south? 

5. Does it winter in country fields and woods or about houses or 

in villages? 
6. Describe by observation how it treats our native birds and the 

result of this treatment. 
7. Describe the nest of the English Sparrow. Of what material is 

it made? How is it supported? How is it sheltered? Is it well built? 

8. Describe the eggs; how many broods are raised each year by one 

pair of birds? 
g. What kind of food do the parents give their nestlings? 

ro. What do you think of the ability of these sparrows? Are they 

stupid or clever? Give an account of things you have seen them do 
which indicate their stupidity or cleverness. 

11. Try to find out under what circumstances the different notes of 

the English Sparrow are used. 
12. In what ways is this bird a nuisance? Is it of any benefit? 

13. How can one build bird houses so that the English Sparrow 
will not take possession of them? 

14. How can we discourage it from living on our premises? 

Facts for the teacher.—The English Sparrow prefers the cultivated 

grains to the seeds of wild plants. It takes the seed after sowing and 
also attacks the new grain in the sheaf. Wheat, oats, rye, barley, corn, 

sorghum, and rice are thus attacked. It also destroys buds and blossoms 
of fruit trees and occasionally injures the ripe fruit. It has the char- 

acteristic wide, strong beak of grain-eating and seed-eating birds. 
When feeding, the English Sparrow is noisy and quarrelsome; if there 

is no other species of bird for it to attack, the birds will fight among 

themselves—for this sparrow seems to have a ‘“‘chip on the shoulder.” 

When it sings, it gives voice to vexatious chirping; it squalls when 
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frightened; cheeps plaintively when lonesome; and makes a great dis- 

turbance when fighting. 

But in the matter of cunning we must admit that the English Sparrow 

is the superior of many birds of more pleasing personality. Undoubtedly 

its achievements are due in large measure to its cleverness. It is very 
quick to take a hint. I know of several instances in which firing a shot 
gun into the midst of a flock of these birds drove them all from the 
premises, although none were killed. I have seen a mother sparrow 

employ the most skilful tactics in stealing earthworms from a mother 
robin who was trying to get them for her own family. 

The nest of the English Sparrow is built in a protected nook beneath 

eaves or other covering. Often it is placed in vines against a building 

and occasionally is built in trees. It is an untidy affair, made of coarse 

straws or grass and feathers without fashion or form. In these careless 

nests the whitish brown or gray flecked eggs are laid and the young 

reared. I do not know that the number of broods in a season has ever 

been recorded, but the sparrows begin to nest early in the spring and 

keep at it industriously until snow comes in the late fall. 

In the summer, these sparrows scatter through the country for nest- 

ing and for greater food supply. In the winter they flock to cities and 

villages, living on the seeds in the refuse of the streets or in barnyards. 
It is safe to say that the only welcome these little emigrants get in Amer- 

ica is in the larger cities, where no other bird could possibly “make a 

living.”’” They will not build their nests in boxes suspended by wire, 

and they do not like a box having no resting place before the door; 

this latter preference may keep them from taking the quarters meant 

for blue birds. If the opening to the nest is an inch in diameter, it 

will admit wrens and chickadees but exclude the sparrows. 

References to literature.—Birds in Relation to Man, Weed and Deer- 
born, p. 144; and the following publications of the United States Depart- 

ment of Agriculture: ‘‘English Sparrow in North America,” “Relation 

of Sparrows to Agriculture,’ by S. D. Judd; “The Food of Nestlings,” 

Yearbook, 1900. 

Supplementary Reading.—‘‘A Street Troubadour,’’ in Lives of the 
Hunted by Thompson-Seton; ‘First Book of Birds,’’ Miller, p. 81; 

“Blizzard and Three Sparrows That Lived in the House,” from True 

Bird Stories by Miller; ‘‘The English Sparrow,” a poem by Forsyth in 

Songs of Nature, p. 233. 
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APPLES 

C. S. WILSon 

Purpose.—To teach pupils the varieties of apples grown in their 

section and to suggest other varieties well adapted to similar conditions. 

How to Study the Vartettes—If possible have a “Fruit Day” in 
the fall. It should be advertised in advance and the children asked 

to bring different varieties of as many fruits as they can, so that an 

exhibit can be placed in the schoolroom. Tables may be used for this 

purpose and the fruit placed on paper plates. In arranging this exhibit, 

the different classes of fruits may be placed together and the varieties 

of each neatly and correctly labeled. Small prizes may be offered and 

the children encouraged to compete for them. The teacher might 
ask a successful fruit-grower come to the school at the time of the 

exhibit and name the varieties. He might also act as judge of the 
fruit contest. 

How to Choose Fruit.—The first-class fruit for exhibition purposes 

should be a large specimen of the variety, regular in size and having 

the shape and color typical for that variety. Five specimens of each 

variety constitute a plate, and these five specimens should be as nearly 

the same size and color as possible. One extra and overgrown specimen 
would not be desirable. 

All specimens should be free from bruises and insects. No wormy 

fruit should be placed on the plate. Each specimen should have a 

full length stem. 

How to Collect —Collect large specimens of even size and color. Select 

them carefully, avoiding all bruises and breaking of stems. Have six 

specimens of each variety, so that if one should be bruised or should 

be found to have a blemish it could be removed and yet five specimens 

preserved. 

How to Arrange on Plate and on Table.—Place four specimens on 

the bottom of the plate, the stem ends up. Place the fifth specimen 

in the center on top of these four. Arrange the label on the side where 

it can be plainly seen and yet where it will not be conspicuous when looking 

over the fruit. Arrange the plates on the table, leaving an inch or so 

between each two plates, if there is sufficient room. It is well to place 

the plates in rows and then to bring in different color effects. Make 
various figures with the green fruit and the red fruit. 
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Practical Lessons 

1. From the varieties brought by the children, choose those that 
are most common. If the choice has been made from several fruit 

farms in the neighborhood, probably these common varieties will rep- 

resent the apples that are grown most extensively there. These will 

be the apples best adapted to the section, and will, therefore, be worth 

growing for commercial purposes. 

Fic. 2.—An exhibit of fruit 

2. Compare the varieties in the exhibit with the standard varieties 
grown in the commercial orchards of this State. A short list of the 
common varieties is as follows: 

Baldwin Greening 

Northern Spy King 

Spitzenburg Hubbardson 
Fameuse (Snow apple) Russet 

Are the varieties grown in your section the same as these? If not, 

encourage the children to try some of the new varieties. 

3. Ask the children to tell the conditions under which the varieties 
of apples in their section were grown and compare the size, color, and 

appearance of the fruit grown under good conditions with that grown 

under poor conditions. This will teach the lesson that the best fruits 

are grown in the orchards that are thoroughly cultivated, fertilized, 
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pruncd, and sprayed. It will also teach that unless these cperations 
are conducted on the fruit farm the appies will not be first-class. 

Ask the children to compare the various specimens of the same variety; 

for example, the Baldwins grown on the home farm of one of the children 
with those grown on another farm in a different part of the neighbor- 

hood. This will bring out the lesson that there is variation in the same 

variety. This variation may be due to cultural methods, or it may 
be due to the inheritance or the pedigree of the stock. A difference 

in the inheritance or pedigree of the stock will teach that buds or scions 

from which commercial orchards are started should be chosen from 

trees which not only bear well but which bear the best fruit of that 

variety. Most commercial orchards at the present time are being set 

with good, strong, healthy trees from the nursery row, and then top- 

worked to the desired varieties with properly chosen scions. 

THE HOUSE-FLY 

ALEx. D. MAcGILLIVRAY 

The house-fly, found in all the warmer parts of the world, is a nuisance 

and a pest wherever it occurs. It is one of the few species of insects 

that can be identified with certainty by those who have not studied 

insects carefully. There are many kinds of flies that closely resemble 

the house-fly in size and general appearance. Few of these frequent 

the house, however, and even then only a few individuals occur at one 

time. Over ninety-eight per cent of the flies found in dwellings are of 

one kind. There is only one species, and it is, therefore, worthy of the 
popular name of house-fly. Its habits deserve careful consideration. 

The house-fly is black in 

color, with five parallel, more 

or less distinct grayish bands 

on the back between the 

wings. There are two wings. 

The body and legs are covered 

withnumerous short, stiff hairs 

or bristles. |New individuals 

are produced only during the 

summer season. They proba- 

Fic. 3.—House-fiy.—(a) odult, line at left shows bly live from a few days to 
natural size; (b) eggs; (c) larva or maggot; two or three weeks. On the 

(d) puparium; all enlarged (Howard) approach of winter they be- 

come numbed with the cold and crawl into a crack or crevice or 

under rubbish, where they can find comparative warmth and protec- 
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tion. They lie dormant during the winter, scarcely moving, until the 

first warm days of spring when they leave their winter home. 

The first duty of the awakened, hibernating female house-fly is to 

find a place to deposit her eggs. For this purpose she seeks a pile of 

horse manure, but if this is not available she will lay them on almost ° 

any kind of manure. She usually places them in horse manure because 

it is the favorite food of the larva, the form of the insect that emerges 

from the egg. The eggs are minute, whitish objects, about one-twen- 

tizth of an inch in length, shaped like a grain of wheat. Each female 

lays 100 to 150 eggs. It requires eight to twenty-four hours, depending 

on the temperature, for the insect to complete its growth in the egg. 

The small larva that issues from the egg through the broken egg- 

_ Shell is footless, about as long as the egg, and is known as a maggot. 

It is during the larval period that the insect feeds and stores up fat to 

sustain it during its later life. At the end of a period of five to seven 

days, the larva is fully grown and has moulted its skin three times. 

The body is now about one-third of an inch long, pointed at the head 

end and blunt at the other end. 

When the larva is fully grown it stops feeding. The body becomes 

much contracted or shortened and barrel-shaped. The outer larval 

skin is dried, wrinkled, hard, and brown in color. The insect shrinks 

away from this brown skin, becomes entirely free from it, and uses this 

skin simply as a shell to protect it during the striking changes it must 

now undergo. The shell is the puparium. The short-bodied insect en- 

closed in the puparium is the quicscent pupa. The pupa does not take 

any food. It is during this stage that the legs and the wings are formed. 

Five to seven days are required for the transformation of the pupa 

into a fully formed fly. When this time is reached, the pupal skin is 

moulted, freeing the fly, which breaks off the head end of the puparium, 

escapes from it and from the pile of manure, and begins its life as a 
winged insect. 

If the time required for each of the life periods given above be added 

together, it will be found that ten to fifteen days are required for the 

complete development of a house-fly. This makes it possible for the 

production of six to eight generations of flies during the warm months 

from June to September. The mortality among insects is always high, 
but if only twenty-five individuals from the 1oo to 150 eggs laid should 

reach maturity in each generation, the descendants of each wintering 

female by the close of the sixth generation would be over one 

hundred thousand. This explains why house-flies may be so abundant 

during the months of August and September. That they usually are 
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so abundant is due to the fact that no care whatsoever is taken to have 

all the piles of horse-manure removed during the summer so that there 

will be no substance on which the female flies can lay their eggs. 

The presence of flies in the home is a great nuisance, but this is the 

least important fact connected with them. The adult fly visits all sorts 

of filth, manure, slop-pails, pig-pens, decaying animals and plants, 

among which it finds its food. Unless windows and doors are properly 
screened, flies are constantly passing from the filth to the kitchen and 

dining room, walking over the food. In passing over the filth, thousands 

of bacteria cling to the hairs on their bodies and legs and to the 
pads on their toes. A part of these bacteria are left later on our food 

or washed off in the milk that we drink. If there should be among the 

bacteria those producing typhoid fever, tuberculosis, or any one of 

the numerous bacterial diseases to which man is subject, the possibility 
of his taking the disease would be very great. The house-fly is so im- 
portant a factor in the carrying of typhoid fever that an eminent ento- 

mologist urges that in the future this insect should be known as the 
typhoid-fly. 

QUOTATIONS 

“This is the way the daylight dies, 
Cows are lowing in the lane, 
Fireflies wink o’er hill and plain, 
Yellow, red, and purple skies— 
This is the way the daylight dies.” 

‘My ornaments are fruits; my garments leaves, 
Woven with cloth of gold, and crimson dyed; 

I do not boast the harvesting of sheaves, 
O’er orchards and o’er vineyards I preside. 

Though on the frigid scorpion I ride, 
The dreamy air is full, and overflows 

With tender memories of the summer-tide, 
And mingled voices of the doves and crows.”’ 

—Henry W. Longfellow 
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THE ENGLISH SPARROW 

ARTHUR A. ALLEN: 

WHO does not know the little feathered immigrant, the 
English Sparrow? Summer and winter our eaves and 

doorsteps resound with his boisterous chirp. Brought 

into this country from Europe not sixty years ago, he 

has become the commonest bird east of the Mississippi 

river and is rapidly extending his range throughout the west. 

Some of the birds we have studied are typical of the woods, others 

of the fields, but the English Sparrow is never at home far from the 

abode of man. Wherever crack or cranny offers support, he builds his 
bulky nest and rears his young. When suitable places about the house 

anc barn are exhausted, he learns to construct a huge, spherical nest 
in the fork of a tree which he enters through an opening in one side. 

Sometimes he even turns another bird out of its nest in order to use 
the site. Nor is this the greatest of his faults, for he has many. Indeed, 

were we to weigh them, I fear that his bad qualities would over- 

balance his good ones. But even when we condemn him we must not 
lose sight of his good qualities. 

It is true that the greater part of the food of the English Sparrow 

consists of grain, which he very often rifles from the corncrib, the chicken 
yard, or the grain fields. But on the other hand, he destroys many 

seeds of weeds and many injurious insects, such as grasshoppers, cabbage 

butterflies, and caterpillars. We know that when he becomes abun- 

dant, his company becomes obnoxious to our native birds nesting 
about the house, so that they either leave or are driven away. But 

in the heart of our great cities, he fills a place that could be occupied 
by no other bird, for no other bird could live under such conditions 

of noise, dirt, and scarcity of food. And to those persons who are forced 
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to live in such places, he supplies a friend that we who live elsewhere 
and have other birds, can scarce appreciate. 

Now let us see whether we can understand why this sparrow has 

become so abundant. Did you ever watch the daisies fill up a field of 

timothy when it had not been properly cared for? There was a time when 

not a single daisy could be found in North America. It is a native 

of Europe and there learned to struggle against conditions much more 

adverse than any we find here. Upon its introduction here many years 

ago, it found conditions so much better than those to which it had 
been accustomed that it multiplied rapidly, soon filling up all the 

places where the soil and water supply were too poor for our native 

plants. And to-day, whenever the soil becomes too exhausted for a 

good crop of timothy, it is still good enough for a fine growth of daisies. 

The English Sparrow is the weed of the bird world. He had fought so 

hard to adapt himself in the Old World that when he arrived in America, 

even the city street was to him a desirable place. 

One of the most serious things to us in the life of these birds is that 

they nest so often that a single pair may have as many as six broods 
a year and raise between twenty and thirty young. Indeed, the de- 

scendants of a single pair would number in ten years, if they all lived, 
nearly two hundred and seventy-six billions; considering this it is no 
wonder that they have spread so rapidly. 

OBSERVATIONS 

1. Can you tell the difference between the male and the female Eng- 

lish Sparrow? Observe the head of each. 

2. Are the young birds like the male or the female? 

3. Most birds are restricted in their diet and can find their food only 

in certain places at certain times of year. Is the English Sparrow 

restricted in his food supply? What bearing do you think this has on 
his abundance? 

4. Do the sparrows flock together in the fall about your home? 

5. Do they migrate? 
6. Where do they build their nests and how many nests does a pair 

build each year? 

7. Do they use the same nest twice without remodeling it? 

8. How many eggs does the sparrow lay for each brood? 

9. Do you think the English Sparrow does more harm than good 
about your home? 
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ABOUT APPLES 

FE WANT you to have an apple exhibit this fall, 

as suggested in the teacher’s Leaflet. Ask the 

teacher to tell you about it. 

There is not a boy or girl in city or country 

who would want to get along without 

apples. What would we do through 

the long winter evenings when we 

sit before the fireplace if there were 

not a good northern spy, or spitzen- 

| berg, or king, or greening at hand? 

We like to go down into the cellar and get them. How cold and crisp 
they are! We enjoy eating them while we read a good book. 

It is good to think of an apple orchard in the autumn days and to 
take the apples off the trees ourselves, with the stems on them and 

sometimes a leaf or two. We like the color of the apples; we like the 

odor; we like the taste. It is a pleasure to think that they have grown 

on our own farm lands and that whenever we want to we can find a 

place in which to plant an apple tree for others to enjoy. 

Sometime this year we should like to haye an apple tree planted in 

the vicinity of every country school in this State, a tree planted by boys 

and girls and grafted or budded by them; a tree that will have an interest 
for them all the coming years. You will get enjoyment from doing this 

yourself. You will probably enjoy some of the apples that grow on it. 
You will like the shade many a day when you go back to visit the old 

school. In future years many persons will enjoy the apples, and will 

sit beneath the shade of the tree. Perhaps little children will have 

a swing from one of the limbs of the tree you planted. 

Ohio has become famous as a fruit-growing state, and it has been 
said that it may be due to the fact that years ago seeds were planted 

by an old man who was called “Appleseed John.” This man went 

through the country planting appleseeds. He went far and worked hard, 

not for himself but for the people who would live after him. This was 

Appleseed John’s way of making his path through the world count for 

others. Many a boy and girl in the State of Ohio recall the story of 

Appleseed John as they fill their caps and aprons with apples, and I 

dare say some of them, instead of throwing away the cores, will plant 

tllem as the dear old man did in the days gone by. 
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SOMETHING FOR FARM GIRLS TO DO 

Mary M. Jones. 

BAKED APPLES 

Choose apples of equal size, greenings or baldwins if you have them. 
Wash and wipe them dry. Pare thinly with a sharp knife, and remove 
the core; do this with an apple corer if you have one, if not, use an 

ordinary sharp paring knife and be careful not to cut away too much 
of the apple. Place in a pan stem end down, and into the cavity put 

four raisins or two stoned dates and a teaspoonful of sugar; sprinkle 

more sugar, perhaps three tablespoonfuls altogether, over the outside 

of the apples, together with some cinnamon or nutmeg if you like it. 
For six apples, use about half a cup of water in the pan. Bake in a 

moderate oven until soft but not mushy. Serve these warm for supper 
instead of preserves, using cream with them if possible. 

APPLE SALAD 

Choose apples of a good bright color and of even size. Wash and 

wipe them dry, and polish until the skins are bright and shiny. With 

a sharp knife cut a circle in the stem end. Take out the core and as 

much of the apple as is possible without breaking the skin. Put 

into a bath of cold water, so they will not discolor. The apple 
pulp removed may be used for the filling, provided you have been 

careful to remove it without crushing. If your garden has yielded 
celery, and your woods have given you walnuts, use one part 

apple, one part celery, and one part walnuts for the filling. If the 

celery is lacking, use the inner parts of a head of cabbage, being sure 
it is crisp and white. Hickory nuts, beech nuts, or butter nuts may 

replace the walnuts. Mix the filling with a small quantity of the salad 
dressing. Wipe the apples dry and fill them, taking care that the polish 

is not removed by spilling the dressing. As a finish, put a tablespoonful 
of dressing on top of each apple. The apples should then be served on 

lettuce leaves if you have them, but if not, on cabbage leaves, being 
sure that the cabbage is crisp. 

Tue SaLap DressING 
Mix three teaspoonfuls of sugar, one-half teaspoonful of mustard, 

one teaspoonful of corn starch, and one teaspoonful of table salt. Beat 
the ingredients into the yolks of two eggs. Add three tablespoonfuls 

of cream, either sweet or sour, one-half cup of vinegar and the beaten 

whites of two eggs. Cook until it thickens, stirring constantly. Remove 

from the stove and stir in four tablespoonfuls of melted butter. When 

cold, thin with plain or whipped cream. If the cream is whipped, the 

dressing is light and feathery. For use with fruits or vegetables, the 
amount of sugar may be changed to one’s taste. 

Note.— We wish the farm girls would try above recipes and exhibit 

the results on “ Fruit Day.” 



CORNELL 

Rural School Leaflet 
[FOR THE TEACHER] 

Published monthly by the New York State College of Agriculture at Cornell University, from 
September to May, and entered as second-class matter September 30, 1907, at the Post Office 
at Ithaca New York, under the Act of Congress of July 16, 1894. L. H. Bailey, Director 

ALICE G. McCLOSKEY, Editor 

Professors G. F. WARREN, CHARLES H. TUCK, and C. EDWARD JONES, Advisers 

Vol. 3 ITHACA, N. Y., NOVEMBER, 1909 No. 3 

‘* When the glowing autumn days are past, 

And the woods stand brown against the sky, 

When the north wind breathes a chilling blast, 

Southward the birds of autumn fly! 
As they sing a parting strain 

To the music of the rain, 

Spring and Summer can not bring 
What the birds of Autumn sing! 

—Dora Read Goodale. 

NOTES 

Thanksgiving Time.—The month of November 

ought to be a particularly interesting one in 

., rural schools. There is so much material for 
| lessons in agriculture that have deep interest for 

- boys and girls. Lessons given this month on the 

many subjects that suggest themselves would 

have all-around educational value. Let the 

children bring into the schoolroom as many 
different kinds of vegetables as they can find. 

These might be arranged on a table and give material for a study in 

form and color as well as an interest in the crops of the community. 
Fruits would give opportunity for some lessons. The native nuts would 

have much interest and give material for language and drawing lessons 

later in the year. Still other lessons might be given on the weeds of 

the community: the number, the most common, the kinds and num- 

bers of seeds. 

English Sparrow.—Throughout the year observations should be made 

on the Engtish Sparrow since this is one of the lessons for this year 

required in the New York State syllabus. A special lesson was given 

in the Leaflet last month that teachers might have subject matter 

2/ 
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for directing the observations of the children. In the Leaflet for Boys 

and Girls, we are going to discuss some of the other sparrows so that 

the children may begin to watch other species as they go to and 

from school. In the children’s Leaflet this month, Mr. Allen has 

given a lesson on the Vesper Sparrow. The children may not see this 

bird before summer but there are places in New York State in which 

it winters and if they begin to think about it they will be more likely 
to recognize it in the spring. 

The Hen.—A great deal of subject matter is given in this Leaflet on 

the hen. Teachers are not expected to teach all the facts given. The 

observations of the children should be directed. ‘“‘ Telling is not teach- 

ing.” 

Planting Grain.—It will not take a great deal of time for the rural 

school teacher to give the boys and girls the valuable lesson on planting 

grain. Try to have the actual material in the classroom or take the 

Fic. 4.—Fall vegetables furnish material for language and drawing lessons 

pupils afield. One real live lesson of this kind in elementary agriculttre 

is more valuable than many pages learned from a text book. 

Home Economics.—The pupils in the school should be encouraged 

to take an interest in home affairs. On pages 32-33 Miss Rose has given 

recipes for pumpkin pies and mince pies. Encourage the girls to copy 

these recipes and take them home for trial. It will be a beginning, per- 

haps, in leading parents to feel that it would be an advantage to children 

to have household matters discussed and studied in the schoolroom. 

Fireside Talks.—We have learned from many of our teachers that 

the only reading matter some of the children in the rural schools have 

is the little Leaflet that comes from the College each month. For this 

reason we want to make as many suggestions as possible for the growth 

of the children. While we do not think it is always wise to have chil- 
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dren think one is preaching to them, we still think it helps to have 

them face responsibility for developing their own character. We are 

going to take up certain special suggestions each month and we 

believe the teachers will work with us to make these suggestions helpful. 

If during the month the teacher would read a chapter from the life 

of Abraham Lincoln much inspiration might be given the pupils for 

future strength and honesty of purpose. 

QUOTATIONS 
“It is a common mistake to attempt to teach too much at every exercise; and 

the teacher is also appalled at the amount of information which she must have. 

Suppose that one teaches two hundred and fifty days in the year. Start out with 

the determination to drop into the pupils’ minds two hundred and fifty suggestions 

about nature. One suggestion is sufficient for a day. Let them think about it 

and ponder over it. We stuff our children so full of facts that they cannot digest 

them. I should prefer ten minutes a day of Nature-Study to two hours; but I 

should want it quick and sharp. I should think it designed to develop the observ- 

ing and reasoning powers of the child and not to give mere information. It should 

be vivid and spontaneous. Spirit counts for more than knowledge. 

“Taught in this way, Nature-Study work is not an additional burden to the 
teacher, but a relief and a relaxation.’’—L. H. Bailey in the Nature-Study Idea 

“The earth is my home. HereI wasborn. I live on the soil, with the sky and 

wind, the drought and rain, the animals and plants, and the common scenes of 

the common day. My life will be poor and scant unless I know and love them all; 
and I should know first and best the things that are nearest by.” —L. H. Bailey 

“ The clouds in bars of rusty red 
Along the hilltops glow, 

And in the still sharp air, the frost 

Is like a dream of snow.”’ 
—Alice Cary 

**T love to wander through the woodlands hoary 

In the soft light of an autumnal day, 

When summer gathers up her robes of glory, 

And like a dream of beauty glides away.” 

—Sarah Helen Whitman 

“ O—fruit loved of boyhood!—the old days recalling, 
When wood-grapes were purpling and brown nuts were falling! 

When wild, ugly faces we carved in its skin, 
Glaring out through the dark with a candle within! 
When we laughed round the corn-heap, with hearts all in tune, 

Our chair a broad pumpkin,—our lantern the moon, 

Telling tales of the fairy who travelled like steam, 

In a pumpkin-shell coach, with two rats for her team!’ 

—John Greenleaf Whittier 
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THE HEN 

ANNA BotTsForRD COMSTOCK 

’ 

““A robin is a bird but a hen is a hen,” was the assertion of some 

young pupils of the writer and it is safe to say that this is the idea held 

by many small children in the country. Notwithstanding this opinion, 

a hen is not only a bird but a fine representative of a very important 

order of birds (Gallinae) which get their living like the farmer, direct 

from the soil. . 
Although the hen has been domesticated for many centuries and 

many widely different breeds have been derived from her race, she has 

retained with wonderful persistence much of her pristine nature and 

habit. ; 

In a Nature-Study lesson we shall study a hen simply as a bird and 

by learning to understand her adaptations for the life of a scratching 

bird we shall be better able to understand the forms and habits of 

other birds. 

Lesson I 

Preliminary Work.—There are two good ways of presenting this 

topic: First, if the pupils live in the country where they have chickens 

at home, the whole series of lessons may be best done through interest- 
ing talks on the part of the teacher, letting the children make their 

observations at home and report the results either in oral or written 

lessons. Second, if the pupils are not familiar with fowls, a hen and 

a chick if possible should be kept in a cage in the schoolroom for a few 

days. The crates in which the fowls are sent to market make very good 
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cages. -One of the teachers of the Elmira schools introduced into the 

basement of the schoolhouse a hen which there hatched a brood of 

chicks, much to the delight and edification of the children. After the 
pupils have become thoroughly interested in the hen and are familiar 

with her ways, when they have fed and watched her, and feel for her 

a sense of ownership, the following lessons may be given in an informal 

manner, as if these talks had naturally suggested themselves through 

watching the hen. 
Purpose.—To set the pupil to thinking for himself why the shape 

of the body, wings, head, beak, feet, legs, and feathers are adapted to 

assist the bird in getting its living. 
Facts for the Teachers —The domestic fowl has been bred for centuries 

with a view to obtaining a large amount of meat or a great number of 

eggs, therefore its body has grown broad and thick and very heavy 

in comparison to its short, small and rather weak wings which are 

able to do little more than to lift their owner to a perch of moderate 
height, or to fly a few rods when driven to the effort by fear of some 

threatened harm. The “ Jungle Fowl” of Asia, from which our fowls 
are said to trace their descent, is a slim and graceful bird of powerful 

flight, quite as well able to elude the hunter as our Grouse or Wood- 
cock, but ages of disuse have robbed the farmyard fowl of such power. 

However, the hen does not need it. She nests on the ground if left 

to herself and finds her food there, unlike the swallow which feeds on 

insects seized in the air, or the robin, a part of whose food consists of 
fruit gathered from trees. 

It is the hen’s nature to “scratch for a living.”” Her legs are long 

and muscular, protected by horny scales, and her flexible, strong toes 
are armed with horny claws for just that purpose. Even when well 

fed she prefers to scratch, and particularly likes the mellow, well-tilled 

soil of a garden, partly because it is likely to abound in grubs and worms 

and seeds, but chiefly, I think, because of the ease with which she can 

‘“‘ make the dirt fly.” She makes up for her small powers of flight by 

being a very good runner. Her body is well balanced, her wide- 

spread and hooked toes grip the ground well, her length of * oi 

leg gives her a good stride. She makes a four-toed track with v. 

one toe projecting backward and three forward, thus, ‘ 

The hind toe enables her to retain her hold when asleep, either when 
roosting in trees or on a perch provided by her owner. The bending 

of her legs as she settles down to rest flexes her toes inward and down- 

ward and they remain so without effort, tightly clasping the perch 
until she straightens up for flight. This may be tested even with g 
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freshly dressed fowl that is not too stiff to bend the first joint above 
the foot; the toes will immediately draw downward as if to grasp a 
perch. 

If her toes are good rakes, her beak is a pick, pointed and horny, 

and large enough to demolish the largest worm or insect that rewards 

the search of her scratching feet. She uses her beak also as a weapon of 

defense, as a help to turn her eggs when incubating, and to oil and dress 

her feathers. She has no teeth, but she needs none, as her food is ground 

fine for digestion in an organ called the gizzard, which she is careful 

to keep well filled with small stones or grit. The hen’s nostrils show 
as two small holes near the base of the beak, but it is not considered 
that her sense of smell is very keen, on account of the dry and horny 

substance surrounding them, so different from the moisture-bathed 

nostrils of the dog or deer. Her hearing, like that of all birds, is very 
acute, yet the ears are in some instances mere openings into the head 

cavity, more or less covered with feathers, though some breeds have 

lobes which are so flat as to seem more for ornament than use. 

The iris of the hen’s eye is usually yellow, the pupil black and round. 

When she winks it is the lower lid which covers the eye, and when she 

is dozing in dust or sun-bath a thin film-lid slides over the eye from its 

inner corner. The hen can see well, and is able to keep a lookout on all 
sides of her though she cannot see an object with both eyes at once. 

She can also make her eyes far-sighted or ne4r-sighted at will to serve 

her when scratching for seeds at her feet or watching for hawks in the 

sky. She has a habit of re-enforcing the judgment of one eye by im- 

mediately bringing the other one to bear on any object in view, which 
gives her nodding head a very alert expression. 

Birds are the only creatures clothed in feathers, and it is superior 

to a covering of hair or fur, since it gives them the power of flight, which 

no other creatures enjoy except the insects and the bats. Though 

they differ so much in size, shape, and appearance, the feather cover- 

ings of all birds are attached to their bodies in essentially the same 
way and are particularly adapted for the service or protection of the 

parts covered. The back feathers are a roof, closely webbed, over- 
lapping like shingles, usually with pointed tips, while the plumage 

of the breast and belly is softer, less closely webbed and very fluffy next 

the quill. This fluff is next the skin of the bird and retains the heat 
of the body, as one may easily test by slipping the fingers beneath the 

webs of some gentle biddy’s breast feathers. Little chicks need a warm 

covering and are clothed all in down. When the new feathers come, 
either on the chick or when the hen is moulting, they are called pin 
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Fic. 5.—Study a feather and learn the shaft or quill, the web, the fluff, the 

barbs, the barbules 
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feathers while enclosed in the sheath and only slightly protruded 
from the skin. 

To make her coat waterproof the hen carries an oil gland on her back 

near the tail, from which she squeezes the oil with her beak and rubs 

it on her feathers, putting the most on her neck and back and paying 
least attention to the feathers of her under parts. 

When observing a plucked fowl, held upright, it is readily seen that 

its wings correspond with our arms or with a four-footed animal’s fore- 

legs. The feathers of the wings are wonderfully adapted for their ser- 

vice. The strong shaft of each feather is slightly curved and the tight 
knit webs are set at a differing angle to the shaft. The short, stiff and 

curving web is on the outer side of the feather and it overlaps the broad, 

flat web as the wings lie folded or are spread for flight. When a bird 

starts to fly it beats its wings very rapidly and the curving under surface 

catches the air like the under side of an umbrella and lifts the bird 

upward. With the down stroke the wing is hollowed below like a shal- 

low cup and filled with air, but with the up stroke it bends at the joint 

and is tilted sharply upward, cutting the air, and offering much less 
surface for resistance, in this way the body is not pushed downward. 

While the wings uplift and carry it onward, the tail is the rudder, with 
which the bird steers itself in whatever direction it wishes to go. For this 

purpose the feathers have a different shape and texture from those on 

the wings; they are straight-shafted, with webs equal on both sides, 

overlapping like a fan. In flight the bird spreads them wide, and the 
flexible joint of the tail can tilt them up or down, right or left, or at any 
oblique angle, just as need requires. It is interesting to watch the 

attempt to fly of a young robin whose tail is not yet grown. It is very 

plain that it is helpless to choose where it will alight and only gains 
the power of direction with the growth of its tail feathers. 

The feathers are not only useful but very attractive, particularly 
those of the male bird. The rooster’s long curving plumes, above the 

true rudder feathers of his tail, his handsome collar feathers, his gor- 

geous comb and wattles,so much larger and more highly colored than the 

hen’s, seem to have been given him merely for beauty, which has its 

own use since it secures to him the admiration and obedience of his 

flock. His evident pride and delight in showing off before his family 

is very amusing. 

So we see that the uses of feathers to their wearers are very many; 
they protect the body from cold; from blows and scratches as they search 

for food; they furnish means of flight and the power to direct the flight 
at will; and they are also attractive. 
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Observations by Pupils.— 

1. What.is the general shape, size, and weight of the body of the hen 

as compared to the length of her wings? 

2. Can a hen fly like a robin or swallow? If not, why? Where does 

the hen find her food? Where does the swallow find its food? Does 

she need to fly like the swallow? 

Fic 6.—Studying the feathers of a fowl 

3. What tools has the hen for getting her food? 

4. Why are her toes so long and strong? Why have they horny claws 

at their tips? What covering protects the feet and legs? How are the 

feet and legs fitted for scratching the soil? Why does she like to scratch 
in the garden? 

5. After she has found the insect or seed by scratching in the earth 
with what does she seize it? How is the beak fitted to secure the food 
in the following particulars; size, shape, covering? 

6. Has the hen any teeth? How is the food ground fine for digestion? 
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Does she need any teeth? Why is it necessary to feed ‘‘ grit’ or small 

gravel stones to fowls kept in close yards? Does the hen use her beak 

for anything else than picking up food? 

7. Can a hen run rapidly? Note how the hen uses her wings in run- 
ning. What sort of a track does she make in mud or snow? Make a 
sketch of the track of a hen. How many toes show in the track? Num- 

bering her toes with the hindmost projecting toe as first, how many 

toes has she? . 

8. Where does the hen sleep? How does she keep her hold on the 
perch while sleeping? ¥ 

g. Can you see the hen’s nostrils? Are they Jarge? Describe the 

surface surrounding them. Do you think that the ee has a keen sense 

of smell? Why? 

to. Has a hen ears? Where are they and how do they look? Have 

they lobes and if so, do you think these lobes are ornamental or an 

aid to hearing? 

11. What is the color of the hen’s eyes? What is the shape of the 
pupil? How does the hen wink? Can you see a little film lid come out 
of the corner of the eye and cover it when she is drowsy? Do you think 

the hen can see far and well? How far off can she see a hawk? Can 
she see an object with both eyes at once? Why does the hen turn her 

head first this way and then that when looking at you?) What advantage 

is it to the hen to have her eyes directed sidewise instead of both focusing 
in the same direction? > 

12. How does the covering of birds differ from the covering of animals? 

Study a feather and learn the shaft or quill, the web, the fluff, the barbs, 

the barbules. If you have a microscope or even a good double lens, 

examine a wing feather and see the little hooks on the barbules which 
hold the web together. 

13. How are the feathers arranged on the back of a hen? Why? 
How does the hen look when standing in the rain? 

14. How are the feathers arranged on the breast? Compare a feather 

from the back with a breast feather and note the difference. ‘ 

15. Are both ends of a breast feather alike, and if not what is the 
difference? Is the fluffy part on the outside or next to the bird’s skin? 
Why? Why is the smooth part of the feather on the outside? 

16. When feathers are all fluff what are they called? At what age 
is a fowl entirely covered with down? 

17. What is a pin feather? 
18. How do hens keep their feathers oily so that they will shed water? 

Where does the hen get the oil? Describe how she oils her feathers and 
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which ones she oils most. Is she likely to oil her feathers just before 
a rain? 

19. When you have an opportunity look at a fowl all plucked ready 

for market or oven, and see how the wings of a bird correspond with 

the front legs of an animal or the arms of a human being. 

20. Examine the wing of a hen with the feathers on. How are the 

feathers arranged to press down on the air? How does a bird lift itself 

in the air when it starts to fly? What does the wing press against? Can 

you press against air? If you carry an umbrella on a windy day, which 

catches more wind, the upper or the under side? Why? How does the 

wing of a bird correspond to the umbrella? 

21. Examine a wing feather. Are the barbs equally long on each 

side of the quill? Is the wing feather curved? Is the concave or convex 

side uppermost on the wing? Why? Which way does the feather bend 

most easily? 

22. If the bird flies by pressing its wings against the air on the down 

stroke, why does it not push itself down on the up stroke? 

23. Look at a tail feather and see how it differs from a wing feather. 

Does a hen when she is flying keep her tail closed or open like a fan? 

Have you ever seen a young robin with tail not yet grown try to fly? 

How did it act? Do you think a bird could sail through the air if it had 

nothing to steer with? What is the bird’s tail used for? 

24. Are the feathers of the hen beautiful in color? Which is the 

more handsome, the hen or the rooster? Note the difference in shape 

and color of the tail feathers of hen and rooster. Do the graceful, curv- 

ing plumes in the tail of the rooster help him any in flight? Are they 

stiff enough to act as a rudder? If they are of no use in flight nor in 

keeping him warm nor in keeping off the rain, then what are these 

beautiftil plumes for? Is the rooster’s plumage beside the tail ornaments 

more beautiful than the hen’s? 

25. Name all the ways in which feathers are useful to the hen. 
26. Observe the combs and wattles of the rooster and the hen. In 

which are they the most showy? 

Lesson II 

THE HABITS OF THE HEN AND HER FAMILY 

Purpose.—To encourage the pupils to make careful observations of 

the habits of the hen and thus lead them to observe other birds. To 

understand also the needs and care of domestic fowls. 

Material.—This lesson should be given 2 few questions at a time, 
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asking the children to make their observations in the chicken yard 
and report the results. 

Facts for the Teacher.—In early spring—about Easter time, the hen 

begins laying regularly, depositing not more than one egg each day 
and announcing the fact with loud, triumphant cackles. If allowed 
to follow nature’s promptings she would cease laying and begin to sit 

as soon as she had accumulated a nest full—from twelve to fifteen eggs. 
But by removing the eggs each day the laying season may be prolonged 

several weeks. If not furnished with a ‘“‘ ready-made” nest, she will 

make one on the ground or in some low and secluded spot, using th« 

feet and breast and beak to hollow and shape it. When sitting she 

never allows her eggs to get cold, and turns them daily, rolling them 
under her breast-bone and prying over with her beak the ones on the 

outer edge of the nest. She keeps faithfully to her task and is not at 

all good-natured when interrupted. She leaves the nest for food and 

drink and to relieve her cramped muscles, usually twice a day, the 

length of time varying with the temperature to which the eggs are 

exposed. Incubation lasts about twenty-one days and the chick “ pips ”’ 

the shell and escapes from it by its own efforts. For this purpose a 

small horny tooth forms on the upper tip of its beak which remains only 

a day or two, being sometimes pecked off by the mother hen, or knocked 
off when the chick is picking up food. 

The down which covers the young chick differs from the feathers 

which come later; it has no quill but consists of several flossy threads 

coming from the same root; later on this down is pushed out and off 

by the true feathers which grow from the same sockets. Of course the 
chick is unable to fly until the true feathers appear. 

There is a great difference between the young of perching birds and 

those which get their living from the ground. Compare the young 
robin, blind, bare, scrawny and seeming to be all mouth, with the fully 

clothed, bright, active little quail, partridge or chick, ready to follow 

its mother anywhere and pick up for itself the food which she finds. 

At night it cuddles under her wings to steep as she rests on the ground 

with her head tucked beneath her wing. Grown-up fowls roost on trees 

or perches but still tuck the head under the wing to protect the eyes 

and combs from the cold. 

We chew our food until it is soft and fine, then swallow it, but the 

chick swallows its food whole and.after being softened by juices from 
the crop it passes into a little mill called the gizzard filled with gravel 

which the chicken has swallowed and which grinds the food fine for 

digestion. The chick has no muscles in its throat enabling it to swallow 
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water as we do. It must first fill its beak and then hold its head up so 

that the water may run down its throat. Most song birds drink in this 
way but the pigeon swallows with its beak in the water. 

The hen’s conversational powers are quite extensive and so plain that 

“human”’ folks have little difficulty in comprehending them. She clucks 

when leading her chicks in search of food and they answer the call 

with confiding cheeps. When she finds food her tones quicken to an 

energetic call and when she sees a hawk or any other peril to her brood 

she warns them with a guttural k-r-r-r-r that causes every chick to seek 

cover and become motionless. The obedience of the brood to the mother’s 

call is perfect. A lost chick’s peep is very loud and pitiful and when 

frightened it rises to a despairing screech. On the other hand there 

Fic. 7.—There are many different kinds of feathers on fowls. How many 

can you find on a hen or a rooster? 

is no sound in the world so full of cosy contentment as the low notes 

of the chick as it cuddles under the mother’s wing. When hens are taking 
their sun and dust baths together they seem to chat and gossip with 
each other. The hen’s spring song when she is seeking a nest is one of 

the most joyous sounds of nature. Her triumphant cackle over the 
newly-laid egg is very different from the loud hurried note when she 

is frightened. When she is very much afraid she squalls and when 
seized by an enemy she utters loud squawks. The rooster crows to 

assure his flock that all is well and he also crows as a challenge to other 
roosters and to voice his triumph if he is victor in a fight. He has also 

other notes; he will question you as you approach him and his flock, 

he will give warning of danger, and when he finds some dainty tidbit 
he calls His flock about him; often he repents of this generosity and 
swallows the dainty himself just as they arrive. 
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When roosters fight they confront each other with lowered heads, 

then try to seize each other by the back of the neck with their beaks 

or strike each other with the wing spurs or tear with the leg spurs. 
Weasels, skunks, rats, hawks, and crows are the most common enemies 

of the fowls and the rooster will often attack one of these invaders 

and fight valiantly. The hen will also fight in defense of her brood. 
The dust bath of which the hen is so fond is very essential to the 

maintenance of her good health and fowls kept in close yards should 

be furnished with loose soil for such purpose. Hunters find the ‘“‘ wal- 

lows ’’ of quails and partridges, which prove that the hen’s wild relatives 

have the same habit. It helps to relieve her from vermin and cleanses 

her skin, for the hen is not a water bather like the robin and other 

song birds. 

Observations by Pupils.— 

1. At what time of year does the hen naturally lay the most eggs? 

How many does she lay in one day? When would she naturally stop 

laying? By taking her eggs away how long can we keep her laying? 
How does she announce to the world that she has laid an egg? 

2. How does a hen make her nest if we do not make it for her? How 

many eggs can she sit on at once? How does she care for her eggs when 

she is sitting? What noise does she make as soon as she begins to think 

about sitting? What is her disposition at this period? How often does 

she come off her nest while sitting? How long does it take her eggs 

to hatch? 

3. How does the chick get out of the egg-shell? For what purpose 

is the little tooth on the tip of the young chick’s beak? What becomes 

of this tooth? 

4. What is the difference between the covering of a chick and of a 
hen? The chick has wings,—can it fly? Why not? 

5. How does the newly-hatched chick differ in appearance from 

the young robin? Which is the stronger and more active? Where and 

how does the young chick get its food? Where and how does the young 

robin get its food? Where does the chick sleep at night? 

6. What noise does the chick make when following the mother hen? 

When lost? When frightened? When cuddling under the mother’s 

wing? 

7. What noises does the hen make when with her brood? When she 

finds food for them? When she sees a hawk? How do the chickens 

obey their mother’s call? 
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8. How does a hen drink? Why? Does a pigeon drink in this way? 

Do other birds? 

g. Note how a hen expresses suspicion, fright, terror, and happiness. 

10. How do hens fight? How and with what weapons do roosters fight? 

11. What is the chief note of the rooster? When does he crow and 

why? Note other sounds made by a rooster. 

12. Describe how a hen dusts and suns herself. Why does she do this? 

PLANTING GRAIN 

G. F. WARREN 

HE planting of grain in the fall will give oppor- 
tunity for a valuable lesson in elementary agri- 
culture. Have some student dig up a considerable 

number of wheat or rye plants and bring to school 

or take the class to a field for the lesson. The 

plants will usually show how deeply they were 

planted. Arrange them in three piles. Those 

that were planted shallow, medium deep, and 
very deep. Which plants are larger and stronger? 
At what depth are the permanent roots coming 

out in each case? What is becoming of the roots 

that first started from the deep-planted grains? 

What depth appears to have been best in this 
field? On which would deeper planting be desirable, a sandy soil or 

clay? If the soil is dry, would you plant deep or shallow? When plant- 

ing corn very early in the season, would you plant the same depth 

as when planting later? At what depth are most seeds planted by 

Nature? 

Notes for the Teachers—No matter how deeply corn, wheat, oats, 

barley, rye or other cereals* are planted, they will send out their per- 

manent roots at the depth that is best for the plant under the particular 

conditions of soil, temperature, and moisture. 

Many farmers plant the grains too deeply thinking that they will 

force the plant to be deep rooted, but they merely cause it the trouble 

of readjusting itself. This usually so weakens the plant as to decrease 

the yield. For best yields we should rarely plant more than an inch 

deep. It is usually not possible to set a seeder so as to run just an 
inch deep without its being on top of the ground part of the time. 

* A cereal is one of the grass plants whose grain is eaten. 
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The smoother the seed bed and the better it is prepared, the nearer 

we can come to planting this depth. At the Illinois Experiment 

Station corn was planted at different depths for five years. In one 
extremely dry year the deep planting was best, but the five-year 

average yields were as follows: 

Planted one inch: deep} =.% ak ae een eee ee 78 bushels 
two inches deep RioRe Pe es AT Se 5 72 

eae F102 oe ADEM NOT G AT TaD er cums Lak SS Os ie 
Sah P TOIEgar woe | acbtghb al See ty Oba eee: eae OOS 
Cee tive i Mee een CISC AS cee ON ed fo aaa 
pmo < . nc dete tetra. alate tae is see te ee 60° = 

In Ohio the average yields for six years were: 

Planted one anch deep ints she cee Has meee eee 58 bushels 
“~~ two inches deep bap eiatpthe uses © ee oie ae eo Sis oe 
SE whee Eros poo S firs “o).2h es Rue ae a ae Age ye 

In cold weather or on wet soils we should plant very shallow. Sandy 

soils are drier and warmer, hence we plant deeper than on clay soils. 

HOME ECONOMICS 

PIES AND PIECRUST 

Fiora Rosse 

Pumpkin Pie 

13 cups steamed, strained and 4 teaspoon ginger 
evaporated pumpkin 4 teaspoon salt 

# cup brown sugar 2 eggs 
or 2 cups milk 

4 cup sugar and } cup molasses or 
1 teaspoon cinnamon part milk and part cream 

If all milk is used the pie is improved by adding one teaspoon of 
butter. 

The pumpkin should be steamed, then strained and dried out by 
stirring constantly over heat or by being spread in shallow pans and 

placed ina slow oven. If the pumpkin is too wet is makes a watery pie. 
Mix the ingredients in the order given. Line a deep pieplate with 

pastry, brush pastry with the white of a slightly-beaten egg and sprinkle 
lightly with finely ground dry bread crumbs, or with flour. This pre- 
vents a soggy under crust. Fill and bake slowly at least forty-five 

minutes. Slow cooking gives a smoother, finer grained custard. 
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Mince Meat 

For each cup of chopped cooked meat use: 

3 cups chopped apples 4 teaspoon cloves 
% cup raisins seeded 1 teaspoon salt 
4 cup currants I cup cider 
I cup brown sugar or 

or I cup sweet pickle vinegar 
4 cup sugar and 4 cup molasses or 
1 teaspoon cinnamon 1 cup canned fruit juice 

In addition to the above ingredients, mince meat may be made richer 

by adding one-fourth cup chopped suet. 
The mince meat is improved by adding one-half cup chopped citron, 

lemon, and orange peel, one-half glass of some fruit jelly and one-half 

cup chopped preserves. A good way to use left over preserves is to 

chop them and add them to the mince meat. 

Mix all ingredients and if not sufficiently moist add a little of the 

broth in which the meat was cooked or more cider. Heat gradually 
until the mixture begins to simmer, cook slowly for one hour. 

Pour into jars which have been sterilized by keeping them in boiling 
water for fifteen minutes and seal as for canned fruit. 

Plain Pastry 

For each cup of flour: 

4 cup shortening % to # cup water 
4 teaspoon salt 4 teapoon baking powder 

Sift flour, salt, and baking powder into a mixing bowl. Flour the 

tines of a fork and work the fat into the flour with this. The mixture 
should look like a meal, each particle of fat coated with flour. Add 
gradually sufficient cold water to make a paste which is stiff but not 

crumbly. Gatherintoaball. Dredge kneading board lightly with flour, 

roll the ball of pastry in this and then pat with rolling pin until flattene: 

out, and roll until of thickness desired. Avoid letting pastry stick to 
either rolling pin or board by dusting board with flour as necessary. 

This pastry may be used at once or it may be covered and set aside 
in a cold place until needed. ' 

General Consideration.—Lard makes a flakier pastry than butter. 
Butter gives a better flavor than lard but has a tendency to make a 

tough crust. If all butter is used the proportion of shortening to each 

cup of flour should be increased to a little more than one-third cup. 

A mixture of two thirds lard and one-third butter gives a flaky crust 
of good flavor. 

Flour which has been dried out in a warm oven makes better pastry. 
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ADVICE TO TEACHERS 

MILTON PrRaTT JONES 

Editor's note-—The following suggestions are given for the benefit of 
teachers who would like to know how to make a beginning in agricultural 

teaching. 

OR the teachers in our Rural Schools who 
believe in boys and girls, in the dignity of 

labor, in the association of the child with 

the things of the out-of-doors and in the 

vital relationship between the school and 

the farm we offer the following sugges- 

tions as aids to the teaching of Nature- 

Study Agriculture in their schools. 

The teacher should not attempt to do 

too many things at once. Start work in 

one or two of the ways suggested and 

attempt new work as opportunity can be made. The important thing is 

to keep up the enthusiasm of the children and, in fact, of the older people 
of the district. With this end in view, new departures along the lines 

suggested and in other ways can well be made from time to time. If the 
teacher’s heart is in the work, her enthusiasm will be contagious and 

success will follow. She will find in most communities, many farmers 
who will lend their support and encouragement. By placing herself in 

sympathy with the life work and environment of the persons in her 
district, she will find that she is becoming not only a more efficient 

teacher of the young but a teacher of the old as well. She may often 
become the leader in the agricultural and social progress of the com- 

munity. 

1. Register with the Extension Department of the College of Agri- 

culture at Cornell University, asking to have your name placed on the 

mailing list for the Cornell Rural School Leaflet and Home Nature-Study 

Course. These publications will be sent free; and the bound volume cf 

the Cornell Nature-Study Leaflets will be mailed to teachers in the 

State on receipt of thirty cents to cover postage and mailing. These 

will furnish subject-matter and suggestions for your work. 

2. Write to the New York State Educational Department, Albany, 
for a copy of the Syllabus for Nature-Study and Agriculture in the 

Primary Schools and a copy of the Syllabus for Agriculture in the Secon- 

dary Schools. The former may be followed as a guide in the work of 
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the lower grades, and the latter as a guide in the work of the grades 

above the eighth. 
3. Start an Agricultural and Nature Study Library. A very creditable 

beginning may be made at no cost except postage, by asking for pub- 

lications issued by the Department of Agriculture at Washington and 

the State College and Experiment Station. It is recommended, 

(a) That you write to the Department of Agriculture, Washington, 
D. C., asking to have the school placed on the mailing list for the 
monthly list of publications and to have the following sent to you:— 

1 set of Farmers’ Bulletins suitable to the locality. 
1 copy of the list of Publications for Free Distribution. 
1 copy of the list of Publications for Sale. 
1 copy of each of reprints of areas that have been surveyed 

by the Bureau of Soils in your state. 
1 copy each of Bulletins 186 and 160 and Circulars 77 and 52 

of the Office of Experiment Stations. On receipt of these bul- 
letins, holes should be punched through them and strings used 
to tie them together. Manila paper may be used for covers.’ 

(b) That you write to the Geological Survey, Washington, D. C., 
enclosing 15 cents in stamps and asking for the three geological sur- 
vey maps that cover your region. 

(c) That you write to the Extension Department, College of Agri- 
culture, Ithaca, N. Y., asking for complete sets of 

Farmers’ Reading-Course Bulletins. 
Farmers’ Wives’ Reading-Course Bulletins. 
In writing, state that these Bulletins are desired for the School 

Library. 
(d) That you write to the Experiment Stations at Geneva and 

Ithaca, N. Y., for available bulletins and reports. Request also that 
the school be placed on their mailing lists. 

(e) That you obtain the use of a Traveling Library from the State 
Educational Department. These Libraries are loaned to rural dis- 
trict schools and may be kept for the entire school year, the fee being 
$2.00 for 25 volumes and $1.00 for each additional 25 volumes. Write 
to the Division of Educational Extension, New York State Education 
Department, Albany, for information regarding the method of obtain- 
ing one of these traveling libraries. 

(f) That you write to the nearest Weather Bureau office asking 
that a weather map frame be given your school and that weather 
maps be sent daily through the school year. In New York there are 
Weather Bureau stations at Buffalo, Syracuse, Rochester, Albany, 
Binghamton, Ithaca, Canton, New York City. eae aa 

(g) That as many Agricultural and Nature-Study books be added 
to the libraries as money will permit. Those suggested on pages 
38-40 as apart of the equipment of a Rural Schooi Laboratory 
and Library, are recommended. . 
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4. Beautify the school-grounds. Endeavor to interest the trustees 
and the farmers of the district. In one district, an oyster supper brought 

forth money and enthusiasm enough to produce a marked improvement. 

Valuable suggestions will be found in . 

Cornell Reading-Course for Farmers’ Wives. Series II, No. 6. 
Farmers’ Bulletin (U. S. Dept. Agriculture) No. 43 “‘ Tree Plant- 

ing on Rural School Grounds.”’ 
Farmers’ Bulletin No. 185 ‘‘ Beautifying the Home.” 
Farmers’ Bulletin No. 248 ‘‘ The Lawn.” 
Farmers’ Bulletin No. 218 ‘‘ The School Garden.”’ 

5. Begin a school-garden. Every country school should have its 
garden. If possible, it should be large enough so that every child may 
have a garden of its own. The children should also be encouraged to 
have gardens at home. The school-garden may be used as an Experi- 

ment Station to test different fertilizers, different varieties, different 

methods of planting, and the like. Read 

The Cornell Rural School Leaflets. 
Farmers’ Bulletin No. 218 ‘“‘ The School Garden.” 
Bailey—‘‘ Garden-Making.”’ 
It will be found less expensive to buy seeds in bulk and divide these 

into penny packets to be sold or given to the children, preferably sold, 

6. Make a window-box and have plants growing in if. 

Consult. Farmers’ Bulletin 218 ‘‘ The School Garden” and the 
Cornell Rural School Leaflets. 

+. Have a terrarium. This is a box with sides and top made of win- 
dow screens. The top is hinged so that it can be raised. Earth can 

be put in the bottom and plants allowed to grow in it. Frogs, toads, 

butterflies, insects and other outdoor life can thus be safely housed. 
The terrarium may be used in winter for the study of fowls. 

8. Have an aquarium. A glass vessel or a Mason fruit-jar, with 
water frequently renewed, serves the purpose. Have some water plants 

growing in the aquarium and keep a few fishes, salamanders and tad- 

poles in it for study. 
9. Have a museum. Let the collection be started and added to by 

the children themselves. It is suggested that collections be made of 

the following: 

(1) The different types of soil found in the neighborhood: sand, 
silt, clay, muck and sandy, silty and clay loams. 

(2) Common ‘seeds of vegetables, flowers, and farm crops. 
(3) Common grasses: timothy, red top, meadow fescue, Kentucky 

blue grass,orchard grass. 
(4) Common legumes of the farm and garden: red, white, and 

alsike clovers, alfalfa, peas, beans, vetch, soy beans. 
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(5) Common cereals: corn, wheat, oats, rye, barley, buckwheat. 
(6) Ears of corn: flint, dent, pop, sweet.- Secure ears showing 

the qualities which good ears snould have. A lesson in corn judging 
may profitably be given. 

(7) Fertilizers: nitrate of soda, dried blood, ground bone, acid 
phosphate, muriate of potash and as many others as are used in the 
neighborhood. 

(8) Feeds for farm animals: bran, middlings, gluten feed, buck- 
wheat middlings, and others in use. The local feed merchant and 
seedmen might lend their aid in supplying samples of these feeds as 
well as samples of fertilizers and seeds. 

(9) Fruit. In the fall, different varieties of apples, pears, plums, 
and grapes could be collected, probably with much enthusiasm by 
the children. Part of an afternoon could be given for a short talk 
on fruit-growing by a local fruit-grower, after which the samples 
of fruit could be eaten. Similar collections of root crops and vege- 
tables might be made, not with the idea of keeping them in the school 
for a long time but as one of the best means of teaching children to 
become familiar with the common things of their farms. - 

(10) Flowers and weeds. These can be pressed and used as the 
basis for the school collection. Begin with the most common plants 
and enlarge the collection slowly in order that the children may 
become familiar with the plants studied. 

(11) Leaves of trees. Press the leaves of some of the most com- 
mon trees, adding to the collection slowly enough for the children 
to learn as they go. 

10. Teach the Babcock milk test. Some schools have demonstrated 

the use of this test before grange meetings. A complete milk testing 

outfit suited for school use is manufactured by D. H. Burrell & Co., 

Little Falls, N. Y. Write to them for a catalog. See 

Cornell Rural School Leaflet, December, 1908. 
Wing—“ Milk and its Products.” 
Directions that come with the Testing Outfit. 

t1. Have a reading-table. Have a few good magazines, agricultural 

and other kinds. No poor books or poor magazines should be in the 

schoolroom or home. Some publishers of agricultural magazines will 

send complimentary copies if in asking for them it is stated that they 

are wanted for the school library. 

12. Have a work-bench with tools, if possible. The boys and girls 
should become familiar with the handling of common carpenters’ tools. 

Simple things, especially those that can be used on the farm or at play, 

can be made, such as a window-box, terrarium, stakes for the school 

garden, bird houses, kites, sleds, skees, book-shelves, tables, flower- 

stands. 

13. Have one or two vases with flowers well arranged. 
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14. Have a school fair. These have been found very successful 

where tried. Children exhibit products from their own gardens. The 

girls exhibit cakes, pies, biscuits, and the like, which they have made. 

Small prizes are given. The people of the district are invited and the 

fair is made one of the important social events of the district. It will 

probably be found that the older people will enter enthusiastically into 

a competition of their own and if this can be arranged, it will add greatly 

to the success of the fair. 

15. Take occasional trips to neighboring farms, to the woods and 

fields. See Cornell Rural School Leaflet; Cornell Nature-Study Bul- 

letins. 

A $40.00 EQUIPMENT FOR A RURAL SCHOOL 

pababcock Mille Mesth:k ie iiakti) sh ete erat hare ae eee $5.00 

i Eripod* Lens Magmifyine Glass 7.3) citer ae oe eee 5 

1 Set Seeds, Feeds and Fertilizers, Bureau of Nature- 

Study, College of Agriculture, Ithaca, N. Y........ 1.00 
EPEC 6.24.5, Cisne ait eoee alan Pete sere eee eee Tees 

PePRGrTOMmeter st ey. ir F-test har en reece we en ee 25 

Miscellaneous* 

+. c02. pint Mason iruit-gars!: 251. co: \2ts see oer ee eee 30 

Fidoz, plates si. o emt Aen yee ee cee 30 

- GOL DICMANS ion, iz eee ee ese ele aes ee ieee ee 30 

BAAS. bj 4 o/c pitt et sk aioe o See ee We ae Shoe eee . 30 

BIWOOGED (palles. 7 yobs Crp aie ete An IER ie Ge 30 

TUCO SPOON, .<. 5 wong s\densstei ies beeen ee ee 15 

Supplies 

Sulfuric acid for Babcock test; copper sulfate and lime 

for Bordeaux Mixture; soils, fertilizers, postage, etc., 

$13.30 

Books for Library 

Traveling Library—Division of Educational Extension, 

N.: Y. State: Education, Dept., Albany, N:- Yo 75e 

volumes, loaned for the school year>=2.5 eee $3.00 

Burkett, Stevens & Hill—Agriculture for Beginners, 

Gitin 82 Cos, “Boston. cot Wis Cop ee one ere eee Sie 

* These articles can be used for various purposes: Collecting specimens, samples 
of soils, germinating seeds, and the like. 
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Bessey and others—New Elementary Agriculture, Uni- 

versity Publishing Co., Lincoln, Neb............. $0.60 

Hunt—Cereals in America, Orange Judd Co., N. Y. City. 1.75 

Wing—Milk and its Products, Macmillan Co., N. Y. City. 1.50 
Roberts—The Horse, Macmillan Co., N. Y. City....... 1.25 

Henry—Feeds and Feeding, W. A. Henry, Madison, Wis. 2.00 

Warren—Elements of Agriculture, Macmillan Co., 

Bailey—Garden Making, Macmillan Co., N. Y. City.... 1.00 

Plumb—Types and Breeds of Farm Animals, Ginn & 

es, poston, . Mass. yao ene 2.00 

Matthews—Familiar Trees and Their Leaves, D. Apple- 
pont Gr.’ Co.; 436-5ti Ave, NN. , Ciby ieee ier. $1.75 

Matthews—Field Book of American Wild Flowers, Put- 

jamis..29q Wxagd: Stee NIM Crt aes toe 35 

Blanchan—Bird Neighbors, Doubleday, Page & Co., 
mee. City 22. tence Mae ole a alee eats Mer 2.00 

Comstock—Insect Life, Comstock Pub. Co., Ithaca, N.Y. 1,75 

Stone & Crane—Animal Life, Doubleday, Page & Co., 
Dees CILY 2 2s 2S cits trea aes Sad eee eee aS 3.00 

Burroughs—Songs of Nature, McClure, Phillips & Co., 
Bieter s Cab y os. o.oo aie ee ee ea a eae 1.20 

Cornell Nature-Study Leaflets, ieee of Agriculture, 

Ethaeca, N.Y. (Price to.eover postase).j255.542 8 30 

$26.70 

Equipment for laboratory (page @)aiay te Roose wae 13.30 

Socal equipment -\4:02°0 2. nea Pee eed ere $40.00 

If $60.00 is available for equipment, it is recommended that the 

school buy Bailey’s Cyclopedia of Agriculture in 4 volumes at $5 each, 

published by Macmillan Co., New York City. If $70 is available, it is 

recommended that in addition to the Cyclopedia, the school be equipped 
with a work bench and kit of tools at a cost of $10. 

A $20.00 EQUIPMENT FOR A RURAL SCHOOL 

miemcoe Milk Test . 2... ic ef te en deed eet $5.00 
gerimpod.Lens Magnifying Glase.o acon ls. onsets sn ay 

1 Set Feeds and Fertilizers, Bureau of Nature-Study, 
College of Agriculture, Ithaca, N. Y.............. 1.00 

UNE T NSE! x. dn ws, ots Mp peele hw ita te en beh ee A 2 $45 
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Miscellaneous 

4 doz. pint. Mason-inuit-jars A-00. sn actus er $o.30 
PuGLOZs “PLE TLS eer bo 2, hake seme er BEM ics Hm HERS RE So. . 30 
BAAS eo dapte cele a7 eg ls AE kan ovata a Area ao 
Dew OO Geass . asain Mets (ote a inca eae APRN eli eR NC 2: 30 

Supplies 

Sulfuric acid for Babcock test, copper sulfate and lime 

for Bordeaux, postape ete. 3h +220. oe ae eee 2.5 

Books for Library 

Traveling Library—Division of Educational Extension, 

N. Y. State Educational Dept., Albany, N. Y., 50 

VOMUMIES 22 ee cia Reds ae epi ek Ne Same Ree $3.00 
Warren—Elements of Agriculture, Macmillan Co., 

INS ab Messe, WEDGE hes GES ARERR 2 ap t-tn ta cht Dac, sd ea ee Ii..2o 

Roberts—The Horse, Macmillan Co., N.Y. City... 23. 29s 

Bailey—Garden-Making, Macmillan Co., N. Y. City.... 1.00 

Blanchan—Bird Neighbors, Doubleday, Page & Co., 

Nie MSGi 5 ss Satie eens eh ok acnceahs Weep epee eee a 2.00 

Cornell Nature-Study Leaflets—College of Agriculture, 

Ithaca. (Price: to cover Postage) ...40..0 5 8 Oe ee 30 

Total Bauipment. (200s aie caret rs ee 

A $10.00 EQUIPMENT FOR A RURAL SCHOOL 

© Babcock: Malle Vest. 73). gvaeitetn peace ios een cee a eee $5.00 
POStARC x hes rack ual AO we ace ares pe coe ee .60 

Books—Traveling Library, Division of Educational 

Extension, N. Y. State Educational Department, 

Albany, Nio¥ 3% so: Volumes. 7i.) 0.0 0). oian eee 3.00 

Warren—Elements of Agriculture, Macmillan Co., 

NY Ys (City yet ie Se ee ce x. 10 
Cornell Rural School. Leaflets, College of Agriculture, 

Ithaca, N.Y... (Price to’ cover postage)... seca ae 30 

Total Equipmient «six spider «ees os $10.00 

$11.35 

$8.65 

$20.00 
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“‘ Over the river and through the wood, 
To grandfather’s house we go; 

The horse knows the way 
To carry the sleigh 

Through the white and drifted snow. 

Over the river and through the wood, 
To have a first-rate play. 

Hear the bells ring, 
‘Ting-a-ling-ding!’ 

Hurrah for Thanksgiving Day.” 
—L. Maria Child 

SOME THINGS FOR YOUNG NATURALISTS TO FIND OUT AT 
THANKSGIVING TIME 

HANKSGIVING time suggests an interest in pump- 

kins. Who grows the best pumpkins in your 

neighborhood? See whether you can find out 
why this farmer has been more successful in 

growing pumpkins than some other farmer. 

Who has grown the best celery in your com- 

munity? What can you learn of the way in 

which this was grown? Write to us why it was 
successfully grown. 

On whose farm near your home are the best 
turkeys raised? IfI should go to your town next 

week and should ask this question, where would 
you tell me to go? Why is the farmer on this 
place more successful in raising turkeys than some 

other farmers?’ How many has he raised this 
year? How much money has he realized from 

his turkeys? Is turkey raising profitable in your community? 
It is sometimes good for young persons to look up facts in books. 

Can you find out where cranberries grow in New York State if there 
are none near your home? 

857 
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In your neighborhood are there any attractive, bright-colored berries 

that would look well as decorations for the table on Thanksgiving 
Day? Can you find climbing bittersweet or sprays of barberry winter- 

berries? Did you ever decorate a table with the small hemlock cones 
and sprays of the dark green needles? 

How many boys and girls will find for the Thanksgiving dinner some: 
stanzas of poetry, write them on plain white cards and place one on the 

table beside each plate? On the other side of each card you should 
write the name of a member of your family or one of the guests. The 

verses will be of interest when the people sit down to the table. It 

will be good for you to find and write them. If you can paint or draw 
well, you may like to decorate the place cards. 

GETTING THE PULLETS INTO WINTER QUARTERS 

C. A. RocEerRs 

As the fall advances and the leaves on the trees turn into radiant 

colors and fall to the ground, it is time to get the season’s flock of pullets 

into cozy, warm quarters where they can spend the winter in comfort. 

This is a time when the chickens should be viven careful attention, 

for when exposed, the cold nights and occasional snow-flurries soon 

put a stop to their growth and development. It is also a critical time, 

for under favorable care they should soon begin to lay. 

The Pen.—Choose then, a corner of the barn or shed which can be par- 

titioned off into a pen of the desired size; or better still, build a small 

house purposely for the pullets. If you have fifteen fowls, build the house 

8 feet deep and ro feetlong. If there are twenty-five fowls,make the house 

12 feet wide and 12 feet long. Be sure to locate it on a dry spot which 

is protected from the cold winds as much as possible. Have the front 

side face the south in order to get all the warmth of the sun’s rays. 

Fresh Air and Sunlight—These are two very important factors. 

Both should be provided through windows on the front (south) side. 

A small window can be made near the top into which is fitted a cloth 

curtain frame. During the daytime in pleasant weather this curtain 

should be removed or swung on hinges and fastened up out of the way, 

thus letting in the sunshine and fresh air. At night when closed, the 

muslin cloth keeps the house warmer and still allows abundant cir- 

culation of air through it. In addition to the cloth curtain there should 

be a glass window with 6 or 9 panes for the house mentioned. For 

best results this window should be placed one and one-half feet above 

the floor, with the longest dimension up and down. 
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A desirable house for a small flock of fowls. It shows the size and position of the glass 
window. The open space above the window is fitted with a cloth curtain. Such a 
house can be built on runners and be moved from place to blace as desired 

Warmth.—Next in importance is the warmth of the pen upon which 

depends largely the coziness of the quarters. One of the easiest ways 

to secure this is to board up roughly the inside of the framework 

on the ends and back of the pen and stuff the space between the two 

walls with straw. In addition build a loose ceiling at a height which 

allows plenty of headroom. Fill the space above with straw. 

The straw not only makes the pen warmer, but also keeps it drier. 

Dryness is equally important. With the three walls and ceiling thus 

filled with straw and a nice deep litter of straw or hay chaff on the floor, 

the fowls will surely be comfortable and contented. Such conditions 

always add to the number of eggs in the egg basket. 

Roosts—Make the inside arrangements neat and convenient. Small 

poles or two-by-four sticks of lumber make the best perches. All 

perches should be on the same level, because fowls seek to 
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roost on the highest one, if some are higher than others. The scram- 

bling for the higher places often results in injury to some fowls and always 

causes disturbance. The best height for the perch is about two and one- 

half feet to three feet above the floor. 

Nests—— By natural instinct hens seek a secluded spot in which to 
lay eggs. It is a favor then to provide hens such a retreat. They 

appreciate all favors, and will be likely to lay more eggs bécause of it. 

An easy way to make such a nest is to fasten a box on the side wall 

at about the same height as the perches, leaving a small opening at 

the side of the box toward the back wall through which the hen enters 

and from which the eggs can be gathered. The nest is very inviting 

when kept clean and filled with fresh straw or hay. 

Freedom.—Fowls should be given their freedom in winter as well 

as in summer. This is particularly desirable when the house opens 

into a dry barnyard where the fowls can roam about and pick up bits 

of food left by other animals. 
Cleanliness —The pen must be kept clean. The health and comfort 

of the fowls depend very largely upon it. Do not wait until the litter 

becomes wet and filthy, but change it as soon as it begins to pack. Pro- 

vide a small box of coal ashes or road dust in which the hens can dust 

and keep the hen lice off their bodies. Whitewashing the house will help 

to keep the lice in check; if necessary, pour kerosene on the perches 

and over the nest boxes, refilling the nests with clean bedding. The 

whitewashing is very desirable since it makes the pen brighter and 

cheerier, as well as killing most of the vermin. 
In the above ways the pullets at a very small cost can be made 

comfortable for the winter. The one thing above all others which I 

wish to urge young poultry raisers is: Provide your fowls with whole- 

some surroundings and they will make it worth your while to keep them. 

WITH HENS AND CHICKENS — 
It was great fun for me in days gone by to go into a poultry yard. 

A most interesting world was there for me. All the hens and turkeys 
and ducks and chickens and guinea hens and fine old roosters each 

as intent on getting his own living and on finding as much sunshine 

as possible! I liked to see the different colors of their feathers; the 

way they worked about the barnyard; the different sounds they gave 

by way of conversation; and the different dispositions they showed 

among their fellows. 

What an interesting lesson you could have on poultry if some day 

this month your teacher would visit a poultry yard with you! Your 
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Cages in the schoolroom for the study of animal life 
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Nature-Study lesson for the month is on hens. You could not begin 

this lesson in a better way than to make your first observation on hens 

in a poultry yard. I wish I might be with you on this trip. We would 

look over the fence into the poultry yard and you would see more things 

of interest, I suppose, in five minutes than I would in a half hour. Young 

eyes see many things that older folk seem to have lost the power to see. 

While you are learning about the hen this month, we wish you would 

have one in the school room. A cage such as you see in the illustration 

would be a good place to keep it. Perhaps some of the boys would be 

able to make a cage out of old window screens. Any enclosed place 

through which you can see as you study life in the schoolroom, will 

do. If you have a cage with a hen in it your teacher will doubtless let 

you make some observations after your other lessons are finished. Later 

in the month you will write us what you have learned about hens. 

Earning his living 

THE VESPER SPARROW 

ArtTHUR A. ALLEN 

Where is the boy who has not found a ‘‘ Ground-bird’s ’’ nest? Where 

the boy who feels no thrill when the bird flutters from beneath his 
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feet, or the one who knows not the excitement of the search and 
the joy of finding the four speckled eggs tucked away in.a neat little 

nest? Most boys recognize several kinds of these ‘“ Ground-birds ”’ 

as they call them. There are those which nest in bushes or hedges, those 
which nest beneath the bushes, those which nest in tussocks, nicely 
sheltered by the overhanging grass, and still others which nest far out 

in the open field away from bush or tree of any kind. There is no roof 

over this last ‘‘ Ground-bird’s’’ nest, and when the bird leaves, the 

eggs are exposed to the sky. They are bluish or pinkish gray, more 

or less covered with spots and blotches of brown, and generally with 

a few scratches of black at the larger end. 

When the bird flutters from the nest with outstretched wings and tail, 

we see that its outer tail feathers are white and we know it is a Vesper 

Sparrow; for we should not use the confusing name of “‘ Ground-bird ” 

‘for all of the small brownish birds that nest in the bushes and on the 

ground. Instead, we are going to call them sparrows and learn to 

distinguish one kind from another, not only by the color but by the 

song and even by the nest and eggs. 

The Vesper Sparrow is one of the most common of the so-called 

“ Ground-birds.”” He comes to us in the spring, in the early part of 

April, and delays his southward migration until the last of October or 

first of Novembcr. Indeed, some years when the weather is excep- 

tionally mild, he may stay with us all winter. With the advance of 

spring, while the grass and clover are still short in the meadow, his 

parental cares begin. Unlike the Song Sparrow, he does not choose 

a place where the thick grass will roof over his nest, but selects a slight 
depression in the shelter of a hummock. The top of the nest, he 

makes even with the surface of the ground so that one may even step 

on it without breaking the eggs. The eggs vary a good deal but can 

always be distinguished from those of the other sparrows by the stain- 

like spots and by the characteristic black scratches which are generally 
present at the larger end. 

The Vesper Sparrow is ore of those birds that runs along ahead of you 
in the road. Often he seems to wait for you to catch up, and then skips 

along again, always keeping at a safe distance. If you increase your 

steps, he spreads his wings but after flying a short distance drops 

down and again awaits your approach. When he flies we most easily 

recognize him as a Vesper Sparrow for then he spreads his tail and we 

see that the two outer feathers are white. Very often we see him sitting 

on a wire or a rail fence; for he always chooses some such exposed perch 

from which to pour forth his clear, sweet song. Especially towards 
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evening we hear the melody and then we realize how truly is he called 
the ‘“‘ Vesper’ Sparrow.” 

Where to look.—The Vesper Sparrow is a typical bird of the open 

country. He does not appear until the forests have been cleared away. 

Then he becomes one of the most common birds of the open fields, 

the garden, and the roadside. 

What to look for—The surest way to recognize the Vesper Sparrow 

is to see the white outer tail feathers. The Meadow Lark+also dis- 

plays white patches in its tail 

but it is a much larger bird, 

being the size of a Robin. 

The Junco, about which we 

talked last winter also, has 

the white outer tail feathers 

but you will recall that it is 

an even slaty black above. 

The Vesper Sparrow is gray- 

ish brown and _ streaked. 

When you cannot see the 

white tail feathers, the Vesper 

Sparrow quite closely re- 

sembles the Song Sparrow, 

both being of about the 

same size and having streaked 

breasts. The Vesper Spar- 

row, however, is much grayer 

and lacks the large spot in 
the middle of the breast 

which is so characteristic of 

the Song Sparrow. Nest and eggs of the Vesper Sparrow 

Observations.— 

1. Try to learn the song of the Vesper Sparrow. It is a much clearer 

and purer whistle than that of the Song Sparrow and begins with two 

short notes of the same pitch instead of three. 

2. What would you say of the importance of this bird to the farmer? 

Its food varies considerably with the seasons. In the winter it is 

principally vegetable, consisting of the seeds of ragweed, pigeon 

grass, crab grass, and the like. During the remainder of the year, a 

preference is shown for insects. In the spring, many weevils and 

click beetles are eaten and later an abundance of crickets and grass- 

hoppers. 
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Note.—This year the boys and girls of New York State will make 
special study of the English Sparrow. You are going to watch this 

bird every month of the year and learn all that you can from your 
own observations. Naturalists who have been watching the English 

Sparrow for years are continually finding something new about it. 
When you write us each month tell us what you have found out your- 
selves about this bird. 

While we are studying English Sparrows we will watch all the other 
spatrows that are about us. In this Leaflet you will learn something 

about the Vesper Sparrow. If you come to know this bird you will adda 

new pleasure to your life. Whenever I hear its notes I am at once in the 

midst of sunshine in the late summer afternoon. I should like to know 

how many places in New York State the Vesper Sparrow is found in the 
winter months. 

MONTHLY LETTER 

Dear Boys AnD GIRLs: 

November is one of the best months in the year, at least it is for me, 

and I want to try to have you know some of the things that make it so. 

Sometime this month ask your teacher to let you all go out of doors 
for a half hour for your Nature-Study lesson. She need not say any- 

thing to you while you are out there but let you try to see as many 

things as possible and really be a part of the still November afternoon. 

I like the quiet colors of November, all the soft yellows and grays 
and browns. They give me even more pleasure than the brighter colors 

of October. If you are near a wood notice what a hush is there. Per- 
haps you will see a squirrel blink at you from one of the tree tops. You 

will perhaps note the haze over the meadows and the distant hills. And 
maybe there will be a little snow squall, the first fall of snow! 

Look up at the sky and note the kind of blue there. You may see 

great heavy clouds, black and gray. Face the north and perhaps you 
will feel a strong wind in your face. Tell me if you do. Or if you see 

much sunlight and shadow on this afternoon when you are under the 

November sky, write me about it. As you walk along notice how many 

belated blossoms are still growing by the wayside. One Thanksgiving 

afternoon along a country roadside I found twenty-eight plants still 

in blossom. 

Listen to the sounds that come to you through the November air: 

A distant bell perhaps; the sound of water; the rustling of the leaves; 

the faint note of a bird. Do you hear a cricket down in the grass? [ 

wonder whether crickets can be heard as late as Thanksgiving Day, 
28 
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When you go back into the schoolroom ask your. teacher to let yo 
prepare tor your language lesson a letter to me. Then you can tel 

me what you have seen and heard. It does not matter whether the 

sights and sounds were enjoyed from a city yard or from the great 

open country, the thing that does matter is whether boys and girls 

learn to use their eyes and their ears. Who will have seen farthest stand- 

ing out in the schoolyard under the deep November skies? Who will 

have heard deepest? 

We are sorry to have to tell you that Mr. Jones has been obliged 

to go back to his farm for this year. We hope he will be able to come 

back to you all again. You will remember him and all the good things 

he said to you last year. Try to live up to all he taught you. It will 

be good for you to know Mr. Jones through all the coming years. Until 

he comes back you will write your letters to me or to some of the pro 

fessors in the College who may from time to time write to you. 

Try to tell me some of the things you are doing this year. Write a 

least once a month. I believe in boys and girls and want to know 

them. You will ask me to help you in your outdoor study and you 

will tell me of things that interest you in your daily life. 

Faithfully your friend, 

AuicE G. McCLoskEy 

““You ask me for the sweetest sound mine ears have ever heard? 
A sweeter than the ripples’ plash, or trilling of a bird, 

Than tapping of the rain-drops upon the roof at night, 

Than the sighing of the pine trees on yonder mountain height? 

And I tell you, these are tender, yet never quite so sweet 

As the murmur and the cadence of the wind across the wheat.”’ ; 

—Margaret E. Sangster, — 
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FIRESIDE TALKS 

Se ergs et PRE, 

But a sight sae delightful I trow I ne’er spied 

As the bonnie blythe blink o’ my ain fire-side.” 

The Road to Happy, Useful Lives 

Boys and girls of the right spirit have a desire to do right things 

and to be heroes and heroines. There never was a hero, I think, who 

did not begin young to sacrifice some things he wanted to do for some 

of the things he ought to do. We cannot be dishonest, untruthful, and 

lazy for eighteen years of our lives and then all at once be honest and 

truthful and energetic and noble. If the boys and girls who belong to 

us now will each month make effort to grow stronger in some one thing 

that counts for a great manhood anda great womanhood they will be 

making the start that will probably count for heroic deeds in the 
future. 

This month let us think about being honest for honesty means so 

much. I wish you would ask your teacher to read aloud to you the 
life of Abraham Lincoln, who, you know, was called ‘‘ Honest Abe.” 

It helps boys and girls very much to learn of someone who has gone 

ahead heroically and done the things that he believed right no matter 

how hard they were. 

For this month and the next month and all the coming months make 

a real struggle to be honest in all that you do. Play every game straight. 

It does not matter if someone should beat you in any sport. Take 
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it goodnaturedly and try again to win. If you play the game honestly 

and are a good loser you will be taking a step in the right direction to 

do some greater things well. If your comrade in play should be dis- 

honest it is no excuse for you to be the same. It will help him much 
to see your honesty. 

Be honest in all your school work. It is hard somet mes to do this. 

It is so easy to copy an example that someone else has worked out. 

Everytime you are honest about your lessons you have gained something 

in character. If you know a boy or girl in the school who is not honest, 

do not criticise him but try to help him. No one in the world can speak 
unkindly of another without injuring himself. Every time you take 

a sneaking and underhand way to do your work you will lose something 

that perhaps you never can find. If you cannot get your own work 

say so. Many a boy who has been called stupid in the schoolroom 

because he could not work out his examples in arithmetic or learn his 

geography lesson, has shown himself much more capable Be other 

boys in some different way. 

This month we hope every boy and girl will make effort to be abso- 

lutely honest in work and play; to be honest with his teachers and 

with his parents. 

“All are needed by each one; 
Nothing is fair or good alone. 

I thought the sparrow’s note from heaven, 
Singing at dawn on the alder bough; 

I brought him home, in his nest, at even; 

He sings the song, but it cheers not now, 
For I did not bring home the river and sky; 

He sang to my ear,—they sang to my eye.” 

—Ralph Waldo Emerson. 

; 
‘ 

1 
4 
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NOTES 

Christmas Time.—We have suggested that the children have a little 

Christmas tree on which they place presents of out-of-door things that 

they find. This will give interest in many out-of-door things that the 

children will be able to find on their way to school. There will be a 
definite interest in learning the history of some of these things. Such exer- 

cises will give life to the Nature Study lessons. Anything that will 
encourage the spirit of inquiry along outdoor lines will be effort in the 
right direction. 

New York State Syllabus.—In the Cornell Rural School Leaflet this 
year we are publishing subject matter for the lessons required by the New 
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York State Syllabus. For this year the requmed lessons will consist ot 

the following subjects: The English Sparrow, The Hen, The Dog, The 

Pea, and the Cow. The article on The English Sparrow was published 

in the October Leaflet, The Hen in November, and The Dog in this issue. 

Back numbers of these Leaflets will be furnished to teachers making request 
for them. 

The Dog.—All children enjoy dogs and probably in every community. 

there will be a dog that can be brought into the schoolroom for a lesson. 

The facts in the article should not be givenas mere facts. The children 

should obtain the facts by directed observation. 

Moths and Butterflies —Many mistakes are made in teaching children 

about cocoons. From fall until spring cocoons are frequently brought 

into the schoolroom and the teachers have but little knowledge of them. 

There are afew definite distinctions between moths and butterflies 

which every child may learn. This knowledge will lead to more accuracy 
‘in their study of cocoons. Many times the moths do not develop and’ 

usually this is because the cocoons are placed in a very dry room in which 

there is no way to keep them moist. It would be best to tell the children 

to leave cocoons where they find them until nearly spring, then bring them 

indoors where they will be able to see the moth when it emerges. I have 
known, however, a teacher who has been successful in having moths 

come from cocoons kept in the school all winter by trying to have the 

cocoons in a moist, cool place. Although the subject of moths and but- 

terflies is not taken up this year in the New York State Syllabus, so many 

teachers ask us questions regarding it that we thought it best to publish 

an article in the present issue. 

Corn Day, January 28.—Every rural school teacher should make an 

effort to have Corn Day recognized in his district. Even if an exhibit 

consists of but three or four ears of corn the children will begin to think 

about the subject. Last year Mr. M. P. Jones organized a Corn Day 

for New York State to be held the last Friday in January. In this issue 

directions are given for conducting Corn Day. A poster is being sent 

to all schools for the purpose of interesting the children. See that 

this poster is hung on the schoolroom wall. We intend to publish a 

list of the districts in which Corn Day has been observed. It will do 

much for you as a teacher and for your community that your district 

has taken part in this work. : 

Out of Staie Requests —So many teachers outside of New York State 

are asking for the Rural School Leaflet that we are endeavoring to have 

our printer take up the matter and sell the Leaflets to all those in other 
states who find them helpful. If this publication reaches teachers out- 
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)side New York State will you let us know whether you care to receive 
‘the Leaflets next year so that we may know whether it is worth while 

“to have extra copies printed to sell? 

Important.—Remember that the Rural School Leaflet is not issued until 
P “the fifteenth of each month. If it does not reach you by the twentieth let us 

y “know. The supply of October and November Leaflets for Boys and Girls hes 

been exhausted. 

NATURE STUDY SYLLABUS 

DOGS 

ANNA BoTsFoRD COMSTOCK 

Since in a state of nature dogs run down their prey, 
it is to be expected that they be equipped with legs 
that are long, strong,and muscular. The cat, which 
jumps for her prey, has much more delicate legs but 

has powerful ‘hips ‘to enable her to leap. The dog’s 

feet are much more heavily padded than those of the 

cat, because in running he must not stop to save his 

| feet. Hounds often return from a chase with bleeding 

feet, despite the heavy, pads, but the wounds are usually cuts between 

the toes. The claws are heavy and are not retractile; thus they afford 

a protection to the feet when running and they are used also for digging 

out game which burrows into the ground. They are not used for grasp- 

ing game, as are those of the cat, and are usedonly incidentally in fighting, 

while the cat’s claws are the most important weapons in her armory. 

It is an interesting fact that Newfoundland dogs which are such famous 
swimmers have their toes somewhat webbed. 

The dog’s body is long, lean, and very muscular, a fat dog being usually 

pampered and old. The coat is of hair and is not of fine fur like that of 

the cat. It is of interest to note that the Newfoundland dog has an inner 

coat of fine hair comparable to that of the mink or muskrat. When 

a dog is running his body is extended to its fullest length; in fact, it 
seems to “‘lie flat,’’ the outstretched legs heightening the effect of ex- 

treme muscular effort of forward movement. A dog is master of several] 
| gaits; he can run, walk, trot, bound, and crawl. 

The iris of the dog’s eye is usually of a beautiful brown, although this 

varies with breeds; in puppies the iris is usually blue. The pupil is 

round, like our own, and is not arranged with a slit, like that of the cat and, 

therefore, dogs cannot see well in the dark; but in daylight they have 
keen sight. The nose is so much more efficient than the eyes that it is on 

the sense of smell that the dog depends for following its prey and for 

. « wehbe 
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recognizing friend and foe. The damp, soft skin that covers the nose 
has in its dampness the conditions for carrying the scent to the wide 
nostrils, which are situated at the most forward part of the face, and thus 
may be lifted in any direction to receive its marvelous impressions, so 
completely beyond our comprehension. Think of being able to scent 
the track of a fox made several hours previously! Not only to scent it 
but to follow by scent for many miles without ever having a glimpse of 

the fleeing foe! In fact, while running the dog’s attention seems to be 

focused entirely upon the sense of smell, for I have seen hounds pass 

within a few rods to the windward of a fox they were chasing, without 
observing him at all. When the nose of any of the moist-nosed beasts, 

such as cattle and 
dogs, becomes dry it 
isa sign of illness. 
A light fall of damp 
snow gives the dog 

the best conditions 
for following a track 
by scent. 

the trail will run 

until exhausted. 
There are many au- 

which show that 

hounds have fol- 

twenty-four hours 

A hound when on — 

thentic observations © 

lowed a. fox #for4 

as Kes 

a <M! without food and — 

Fic. 8.—Grey wolf probably with little . 

rest. 

The dog’s weapons for battle, like those of the wolf,are his tushes. With 
these he holds and tears his prey; with them he seizes the woodchuck or 
other small animal through the back and shakes the life out.. In fighting 

a larger animal the dog leaps against it and often incidentally tears its — 
flesh with his strong claws; but he does not strike a blow with his foot, 

like the cat, nor can he hold his quarry with it. . 
Dog’s teeth are especially fitted for their work. The incisors are small 

and sharp; the canine teeth or tushes are very long, but there are bare 

spaces on the jaws so that they are able to cross past each other; the 

molar teeth are not fitted for grinding, like the teeth of a cow, but are 
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especially fitted for cutting, as 

may be noted if you watch the 
way a dog gnaws bones, first 

gnawing with the back teeth on 

one side and then on the other. 

In fact, a dog does not seem to 

need to chew anything but simply 

needs to cut his meat in small 

enough pieces so that he can gulp 

them down without chewing. His 
powers of digesting unchewed 
food are something that the hus- 

tling American may well envy. 
a RAS eee Of all domestic animals the dog 
9.—Collie is the most human in expressing 

emotions. If delighted, he leaps about giving ecstatic little barks 

and squeals, his tail in the air and his eyes full of happy anticipation. 

If he wishes to be friendly, he looks at us interestedly, comes over to 
smell of us in order to assure himself whether he has ever met us be- 

fore and then wags his tail as a sign of good faith. If he wishes to 

show affection, he leaps upon us and licks our face or hands with his 
soft, deft tongue, and follows us jealously. When he stands at atten- 

tion he holds his tail stiff in the air and looks up with one ear lifted as 

if to say, ‘‘ Well, what’s doing?”” When angry he growls and shows 

his teeth and the tail is held rigidly out behind as if to convince us 
that it really is a continuation of 

his backbone. When afraid he 
whines and lies flat upon his belly, 
often looking beseechingly up to- 

ward his master as if begging not 

to be punished; or he crawls away 
out of sight. When ashamed he 

drops his tail between his legs and 
with drooping head and sidewise 

glance slinks away. When excited 

he barks and every bark expresses 

high nervous tension. 
Almost all dogs that chase their 

prey bark when so doing, which 

would seem at first sight to be a 

foolish thing to do, in that it reveals Fic. 10.—Greyhound 

G. 
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their whereabouts to their victims and also adds an incentive to flight. 
But it must be borne in mind that the dogs are descended from wolves, 

which naturally hunt in packs and do not stalk their prey. The baying of © 

the hound is a most common example of this habit, and when we listen 

we can understand how by following this sound the pack is kept together. 

Almost all breeds of dogs have acute sense of hearing. Whena dog bays 

at the moon or howls when he hears music it is simply a reversion to the 

wolf habit of howling to cal together the pack or in answer “to the 

music of the pack.” It is interesting that our music, which is the flower 

of our civilization, should awaken the sleeping ancestral traits in the 

canine breast. But perhaps. that, too, is why we respond to music 

because it awakens in us the strong, primitive emotions, and for the 

time enables us to free ourselves from all conventional shackles and 

trammels. ; 

Fic 11.—Compare the dog and cat 

LESSON 

Purpose.—First, to give the pupils an understanding of the dog’s 

adaptations for getting a livingasa wildanimal. Second, to draw the pu- 
pil’s attention to the dog’s methods of expressing his emotions and his 
ways of living. 

Method.—For the observation lesson it would be well to have at hand, 

a well-disposed dog which would not object to being handled; a collie 

or a hound would be preferable. Many of the questions should be given 

to the pupils to answer from observations at home and the lessons wili 

be built upon the experience of the pupils with dogs. 



Rurat ScHoou. LEAFLET. 875 

Observations by the pupils.— 
1. Why are the legs of the dog long and strong in proportion to the 

body rather than those of the cat? 

2. Compare the feet of the cat with the dog and note which has the 

heavier pads. Why is this so? 
' 3. Which has the stronger and heavier claws the dog or the cat? Can 

the dog retract his claws so that they are not visible, as does the cat? 

Of what use is this arrangement tothe dog? Are the front feet just like 

the back feet? How many toe impressions show in the track of the dog? 

4. What is the general characteristic of the body of the dog? Is it 

soft, like that of the cat, or lean and muscular? What is the difference 

between the hair ° covering of the 
dog and cat? ‘ FS What is the atti- 
tude of the dog when running 

fast? How many kinds of gaits has 

the dog? 

5. In general, 

of the dog differ 

macr’ Does the 

upon its eyes for 

as does the cat? 

the dark? What 

your dog’s eyes? 

6. Study the ear 

how do the eyes 

from those of the 

dog rely as much 

finding its prey 

Can a dog see in 

is the color of 

of the dog; is it 

covered? Is this outer ear movy- 

able? Is ita flap Seite: or is it cornucopia 
shaped? How is this flap used 

¢ Fic. 12.—Poodle : : 
when the dog is listening? Roll 

a sheet of paper into a flaring tube and place the small end upon your 

own ear and see if it helps you to hear better the sounds in the direction 

toward which the tube opens. Note how the hound lifts his long ear- 
laps, so as to make a tube for conveying sounds to his inner ear. Do 

you think that dogs can hear well? 

7. What is the position of the nose in the dog’s face? Of what use is 
this? Describe the nostrils; are they placed on the foremost point of 

the nose? Are they flaring? What is the condition of the skin that 
surrounds them? How does this soft moist condition of the nose aid 

the dog? What other animals have it? Does the dog recognize his 

friends or become acquainted with strangers by means of his sight or 
his powers of smelling? 

8. How long after a fox or rabbit has passed can a hound follow the 

track? Does he follow them by sight or by smell? What are the con- 
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diticns most favorable for retaining the scent? The most unfavorable? 

How long will a hound follow a fox trail without stopping for rest or 

food? Do you think the dog is your superior in ability to smell? 

9. How does a dog seize and kill his prey? How does he use his feet 

and claws when fighting? What are his especially strong weapons? 

Describe a dog’s teeth and explain the reason for the bare spaces on the 

jaw next to the tushes. Does the dog use his tushes when chewing? 

What teeth does he use when gnawing a bone? Make a diagram of the 

arrangement of the dog’s teeth. 

10. How by action, voice, and especially by the movement of the tail 

does the dog express the following emotions; delight; friendliness, 

affection; attention; anger; fear; shame; excitement? How does he 

act when chasing his prey? Why do wolves and dogs bark when following 

the trail? Do you think of a reason why dogs often howl at night or 

when listening to music? What should we feed our pet dogs? What 

should we do to make them comfortable in other ways? 

11. Tell or write a story of some dog of which you know by experi- 
ence or by hear-say. Of what use was the dog to the pioneer? How 

are dogs used in the Arctic regions? In Holland? 
12. How many breeds of dogs do you know? Describe characters 

of each as follows: The length of the legs as compared with the body, 

the general shape of the body, head, ears, nose, color, and character 

of hair on head, body and tail. 

13. Find if you can the reasons which have led to the developing of 

the following breeds: Newfoundland, St. Bernard, mastiffs, hounds, 

collies, spaniels, setters, pointers, bull dogs, terriers, and pugs. 

Supplementary reading.—‘‘ Stories of Brave Dogs’ from St. Nicholas, 

the Century Co., $.65; the following three stories from Thompson- 

Seton, ‘‘Chink’’ in ‘‘ Lives of the Hunted,” ‘‘Snap” in “ Animal 

Heroes,” ‘‘ Wully ’” in ‘“‘Wild Animals I have Known;’’ “ Bob, Son of 

Battle;’’ and ‘‘ Mack, his Book ” by Florence Leigh, price $1.00, Frederick 

H. Stokes Company; ‘‘ Rab and his Friends;”’ ‘‘ The Dog of Flanders.” 
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SPECIAL LESSONS AND SUGGESTIONS 

MOTHS AND BUTTERFLIES 

The most important thing to remember in the study of moths and 

butterflies is that they appear in four different forms during their lives. 
These forms are: 

The egg. The larva. The pupa. The adult. 

Tue Eccs 

The eggs are laid singly or in clusters. They are usually found on the 

plant which is the favorite food of the young. Look for the shining 

masses of the eggs of the tent-caterpillar on the twigs of apple and wild 

cherry trees. 

THE LARVA 

The larva or “worm” hatches from the egg. During this period 

in its history the insect eats and grows. If you doubt that they have good 
appetites, undertake to feed a few healthy caterpillars this spring. If you 

doubt that they are particular as to the kinds of foods they have, find 

Fic. 13.—The cecropia pupa inside its cocoon—nearly natural size 
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out for yourselves whether the apple tree ‘‘worm’’ will eat maple leaves 

or whether the forest tent-caterpillar found commonly on maple trees 

will eat leaves taken from an apple tree. 

One of the most interesting things to 

notice in the study of larvae or cater- 

pillars is that they occasionally appear 

in bright new coats, and we find the old 

ones have been cast aside. It is neces- 

sity, not pride, that leads them to do 
this. An insect’s skeleton is on the 

outside of its body; its skeleton or skin 

Fic. 14.—Chrys-a-lids oj the mourn- bhecomes too small for it, and if it could 

i Se Nal a ad not be shed once ina while, there would 

not be room for the little creature to grow. 

THE PuPA 

Of all the forms in which the moths and butterflies appear, the pupa 

is the strangest. Although we speak of this period in the life of the insect 

as one of rest or sleep, it is the time when the most wonderful changes take 

place in its body. 
The queer objects that you sce illustrated in Fig. 14 are the pupae 

of the mourning-cloak butterfly. When the caterpillars were about to 

shed their coats for the last time, they hung themselves head downward 

from a-twig by 

means of a silk but- 

ton which they had 

spun. Then they 

cast off their skins, 

leaving the chrysa- 

lids or naked pupae 

hanging; protected 

from birds by their 

spiny form and pro- 
tected from many 

enemies, even from 

young naturalists, 

by their wood- 

brown color which 

so closely resembles 

the support from 

which they are Fic. 15.—Cocoon of the cecropia moth: It is often attached 
suspended. to the twig of a fruit tree 

=< 

EE 

a 
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. Let us next iook at the pupa ofa moth. This is nearly always inside a 

: covering which is called a cocoon. If you will examine carefully the 

: fruit trees or shade trees about your home you may find a cocoon of the 

| Ce-cré-pi-a moth. You will see that it is made of silk. This covering 

/ was spun by the larva of the giant silkworm as protection against the 

_ storms of winter. How snug the pupa is inside, and how firmly the 

_ cocoon is fastened to the twig on which you found it! Figs. 13, 15, 16 
_ show this interesting insect. 
- When you are studying pupae remember that butterflies do not come 
out of cocoons. Their chrysalis or pupa is always naked. In the case 

of moths, however, the pupa is cither protected inside a cocoon or by 

being underground or in 

some well sheltered place. 

These facts suggest a ques- 

tion. Is there any reason 
why the one should be better 

fitted to endure sudden 

changes of temperature than 

the other? 

Tue ADULT 

We now come to the 

fourth period in the lives of 
moths and butterflies, a 

period which has ever had 

and ever will have an inter- 

est for young and old. Since 
there are many persons who 

cannot distinguish the two 

groups, butterflies and * 

moths, let us learn the Fic. 16.—Cecropia moth just emerged from the 
marks by which they may EW pokern a hangs. The moth comes 

be known. 

Butterflies have naked pupae attached by the tail end to a button of 

silk. They fly by day. The wings are held erect over the back when 
at rest. The antennae or feelers have knobs on the apex. Fig. 17 B. 

The body is slender. - 

Moths have pupae protected either inside cocoons or by being under- 
ground or in some sheltered place. Many moths fly at night. The 
antennae are thread lil:e or feathery, but never knobbed at the apex. 
Fig. 17 MM. The wings are folded flat along the back when they are 
at rest. The body is stout. 
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Occasionally ,you may come 

across insects that very closely © 
resemble butterflies, yet have 

some characters that are similar 

to those of moths. They are 

the skippers, so named because 

of their peculiar skipping 

method of flight. The antennae 

have knobs, but these knobs are 

drawn out and turned back in 

the form of a hook. Fig. 17 S. 
The body is rather stout. The 
pupa is sometimes covered by a 
thin cocoon. The wings are 

held vertically or horizontally when at rest. 

SUGGESTIONS FOR STUDY 

Cocoons and chrysalids are very 

hard to find because they seem a 

part of the places to which they 

are attached. 

You will probably find cocoons 

of the Ce-cro-pi-a and Pro-mé the-a 

moths. The former, illustrated by 

Figs. 13, 15 and 16, is commonly 

found on fruit trees; the latter 

swings loosely from a branch of ash, 

wild cherry, or lilac. The Prome- 

thea cocoon is spun in a leaf 

which the caterpillar fastened to 

the twig by means of silk before it 
spun the cocoon. If you are re- 

warded for your search by finding 

some of these winter homes, leave 

them in their natural winter 

quarters until spring; if you take 

them into the schoolroom, leave 

them in a cool place and occasion- 

ally dip them in water that they 

may not become too dry. Look at 

them carefully from time to time 

Fic. 18.—The life-story of the forest tent 
caterpillar. M,.male moth; f, jemale; 
p, pupa; e, egg-ring recently laid; 
g, hatched egg-ring; c, caterpillar. 
Moths and caterpillars are natural size 
eggs and pupa are slightly enlarged 
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and note any changes that take place. Observe the covering of the pupa 

closely. Is it made of other material besides silk? Out of which end of 
the cocoon do you think the moth will come? 

Boys and girls often ask us what they shall feed moths and butterflies. 
Many of them do not eat at all. Some, however, sip the nectar of 

flowers or sap of trees. Oftentimes they will drink sweetened water or 
the juice of fruit. If you have an opportunity, watch one while it feeds. 

Notice the long ‘“‘ tongue’”’ through which it takes its food. This is 
made of two pieces grooved on the inner side, and when held together 

they form a tube. When the insect is not feeding these mouth-parts are 
coiled out of sight on the underside of the head. 

ANOTHER CORN DAY THIS YEAR 

ARTHUR W. GILBERT 

Did you celebrate Corn Day in your school last year? If you did 

you know what pleasure and profit it afforded your school and com- 

munity. This great American crop was paid this honor by very many 

schools in the state last year with much success. We want a celebration 

again this year on the last Friday of January, the twenty-eighth. 
Boys and girls can get no better training than to come into real touch 

with nature and nature’s products. Everybody grows corn and isinterested 

in it. Think how much each farmer depends upon it-to furnish food for 

his family and his live stock. The study and improvement of the corn 

crop becomes a personal matter with every farm community. Here isa 

chance for the Boys and Girls’ Clubs to take hold and help. We are glad 

you did it last year. We know that you profited by it. Now that the 

beginning has been made and you have had one year’s experience, you 
should have another celebration this year that will far exceed last year’s 

attempts. 

Corn Day comes on Friday again this year. Let us make it a Friday 
never to be forgotten. This is a time of the year when farmers are least 

busy and an effort should be made to have the fathers, mothers, brothers, 
and sisters of the pupils present. Make it a community affair. 

Under the guidance of some competent person, have a program ar- 
ranged with corn as the main topic. Look up literature upon the history 
of corn,—its many uses, the different kinds, its cultivation, breeding. 

and the like. Have the children write essays on these different phascs 

of corn, then as a real climax to Corn Day have another Corn Show 
much better than last year. : 

Let every boy and girl bring ten sarnples of the finest ears of corn that 
they can find Each ten eazs piled ncatly in the form of a pyramid will 



8&2 RuRAL ScHooL LEAFLET. 

represent an individual exhibit. Ask one of the best farmers in the com- 

munity to be the corn judge, or have a committee of three, and have them 
decide which are the best samples in each class. Have as many varieties 

of dent, flint, sweet, and pop corn as the children can find. Encourage 

the boys and girls to offer prizes such as-home made medals and the like. 

Have the girls make good things to cat from corn and corn products 
and serve them as refreshments at your meeting, either Friday afternoon 

or Friday evening. (See recipes in Leaflet for Boys and Girls this month.) 
We are going to have another Corn Show at Cornell this year, during 

Farmers’ Week, February 7-12. Encourage the children to send samples 

of the best corn to compete for prizes at this big show. 

It is not too early to begin to make Corn Day plans. Make them as 

unique and original in your school as you can. We will send other 

directions in the January number of the Leaflet. 5 

What constitutes a good ear of corn 

When selecting ears of corn for breeding or exhibition purposes, one 

should have in mind a well defined ideal type of ear. In general this 

type of ear should be one which will give the greatest yicld of mature corn. 

The following suggestions apply primarily to dent corn, but they may be 

made to apply to flint or sweet corn as well: 

1. Shape of ears.—A perfect ear of corn should be full and strong in the 
middle portion indicating a strong constitution. It should retain this 
size to near the tip and butt, thus forming as nearly as possible a cylin- 

drical ear. ane 

2. Butts of ears ——The rows of kernels should extend well down over 

the butts of the ears, thus giving an ear of better appearance and con- 

taining a higher yield of grain. The shank or the portion of the stalk 

which is attached to the ear should not be too large and coarse. Swelled, 

open, or badly compressed butts, as well as those having kernels of irreg- 

ular size are objectionable. 

3. Tips of ears.—Tips of the ears should be well filled out. indicating 
a type of corn which will easily mature. The rows of corn should extend 
in a regular line to extreme tip of the ear. 

4. Shape of kernels —Thé shape of the kernels is very important. 

They should broaden gradually from tip to crown with edges straight so 

that they will touch the full length and should be wedge-shaped without 

coming to a point. Kernels of this shape will fit closely. together and 

thus insure the highest possible yield of grain which can grow upon the 

cob. If the kernels have this wedge-shape there will not be found such 

wide spaces between the rows which are so objectionable in ears of corn. 
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5. Proportion between corn and cob.—There should be a large proportion 

of grain as compared with the amount of cob, which will be the case with 
ears having deep kernels. A large ear does not necessarily indicate a 

heavy yield of grain, and it is especially objectionable because the cob 

being large contains a considerable amount of moisture which dries out 
slowly thus injuring the grain for seed purposes. 

6. Color of grain and cob.—Grain should be free from mixture. White 
corn should have white cobs and yellow corn should have red cobs. 

7. Trueness to type or race characteristics—The ears selected for an 
exhibit or for breeding purposes should be uniform in size, shape, color, 

indentation, and size of kernel. They should also be true to the name of 

_ the variety. 

AWARD OF PRIZES FOR EXHIBITS OF FRUIT AT THE STATE 
FAIR 

At the sixty-ninth annual New York State Fair, September 13-18 
1909, prizes were offered for the best exhibit of fruit made by any boys 

and girls’ club in the State, and for the best individual display 
made by any boy or girl in the State. The club prize of twenty dollars 

was given to the Seneca Sharp Eyes, Seneca, New York, teacher Miss 

Susan Moore. The prize of ten dollars for the best display made by 
one child was given to Phil Rupert of Seneca. 

What are the New York State boys and girls going to send to the 

Fair next year? This competition was open to all the schools of New 

York State. Was your school represented? If not, why not? 

We are hoping that next year at the New York State Fair we shall 

have exhibits from hundreds of our Clubs and from hundreds of children 

who care to make individual exhibits. 

The superintendent of the fruit department at the State Fair, Prof. 
Chas. S. Wilson of the New York State College of Agriculture, is much 
interested in boys and girls. It isan opportunity for them to know him 

and to have him take an interest in what they are doing in fruit rais- 
ing on their farms. 

i IL a Ite Hit A ee she 
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QUOTATIONS 
“* Self-reverence, self-knowledge, self-control,— 

These three alone lead life to sovereign power.”’ 

—Aljred Tennyson. 

“You cannot dream yourself into a character; 

You must hammer and forge yourself one.” 

—RHenry D. Thoreau. 

“T think the first virtue is to restrain the tongue; he approaches nearest to the 

gods who knows how to be silent even though he is in the right.’’—Cato. 
s 

“Nature-study not only educates, but it educates nature-ward; and nature 

is ever our companion, whether we will or no. Even though we are determined to 

shut ourselves in an office, nature sends her messengers. The light, the dark, the © 

moon, the cloud, the rain, the wind, the falling leaf, the fly, the bouquet, the bird, 

the cockroach—they are all ours. Few of us can travel. We must know the 
things at home.’”—L. H. Bailey in ‘‘ The Nature-Study Idea.” 

“And she climbs at last to a berg set free, 

That drifteth slow: 

And she sails to the edge of the world we see: 

And waits till the wings of the north wind lean 

Like an eagle’s wings o’er a lochan of green, 

And the pale stars glow 

On berg and flow * * * * 

Then down on our world with a wild laugh of glee 

She empties her lap full of shimmer and sheen. 

And that is the way in a dream I have seen 
The Weaver of Snow. 

—Fiona Macleod in ‘‘ From the Hills of Dream.’’ 

* We walk silent among disputes and assertions but ae not the disputers, nor 
any thing that is asserted, 

We hear the bawling and din—we are reached at by divisions, jealousies, recrimi-° 
nations on every side, 

They close peremptorily upon us, to surround us, my comrade, 

Yet we walk unheld, free, the whole earth over, journeying up and down, till we 

make our ineffaceable mark upon time and the diverse eras, 

Till we saturate time and eras, that the men and women of races, ages to come, 

may prove brethren and lovers, as we are,’”’-—Walt Whitman. 
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DEAR Boys AND GIRLS: 

It is nearly Christmas time. How glad you are and how glad I 
am for you. It seems as if the world is never so wonderful as it is at 

this time of year, particularly in our own land where snows lie deep and 

winds blow strong and free. Such new things come into the world at 
this time. The stars are sparkling but not more sparkling than little 

children’s eyes. The firelight glows but not more warmly than little 

children’s hearts. The mother’s face is mysterious and we are all filled 
with a great wonder. We sometimes think of far away things and at 

night we dream of kindly little men with merry faces. We dream of 

very wonderful lands; of reindeer; of chimney corners with stockings 

hanging in a row; and often of fir trees away off in “ snow-choked ” 

woods. 

We are thinking much of New York State boys and girls at this time 

of year. These are days to live up to. We want to keep near to you 

885 
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and help you to find out some of the things in life that will make 
firesides dear to you in all the years to come; starlight nights more 
wonderful; and every Christmas full of new meaning. 

We will ask you to do one special thing for us in the celebration of 
Christmas time at school. Have a Nature-Study Christmas tree during 

the month of December. On this tree let each pupil place something 

during the month that he finds in the out-of-doors. It may be a bird’s 
nest, a brown bouquet of teazels, strange but interesting plants that rise 
above the snow, a spray of scarlet berries, a little basket of some of the 

different wood plants that keep green during the winter, an ear of corn 

good in form and color that you have found in the corn crib, a bird 

feather dropped by a bird in its flight, and many other things that I 

would probably never think of. 
Then the present should be hung on the tree, each one bearing the 

name of one of the pupils in the school. During some Nature-Study 

lesson ask your teacher to let each pupil receive his present and write 

to us about it. There is not a thing that you can find in the out-of 

door world for these presents that will not have a most interesting his- 
tory for you if you begin to think about it. The best description of a 
present taken from a Nature-Study Christmas tree will be published in 

the March issue. 
We hope you will all have a very happy Christmas and that you 

will make some one else happy during the holiday season. Tell us in 

your letters what presents you have made in your own family. We 

will care more to know about the presents you made with your own hands 
than about things you bought. Tell us about your playtime during the 
holidays. We want you to go coasting and skating so that when night 

falls you will come home with the rosiest of rosy cheeks, the reddest 

of red noses, and the brighest of bright eyes. Then you will sit by the 

fire and read some good book for a while and after that you will go off 

to your own rooms and fall asleep with the music of the great winds 

all about. It is lots of fun to be a boy or girl. 

Sincerely your friend, 
AicE G. McCLosKEy 

CORN DAY, JANUARY 28TH 

Last year Mr. M. P. Jones started a Corn Day for the public school 

children of New York State. We want to make this an annual event. 

It will be an occasion on which the subject of corn, one of the most 

valuable farm crops, may be discussed in your community. If boys 
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and girls take a real interest in this day and invite their parents to attend 
the Corn Day exercises, greater interest in the crop will be developed 

from year to year. At the New York State College of Agriculture at 
Cornell University we are watching school districts to see what is being 
done in each for awakening interest in the betterment of agriculture. 
Will your school district stand among the first? 

In the Teachers’ Leaflet for this month Dr. Arthur W. Gilbert has 

given directions for judging corn. Ask your teacher to discuss this 

article with you and leave it on her desk where you can get it to read 

when you finish your required work. Then begin at once to make your 

selection of corn for the Corn Day Exhibit. Note that Dr. Gilbert 

gives seven things for you to notice in selecting the ears of corn: I. 

Shape of cars; 2. Butts of ears; 3. Tips of ears; 4. Shape of kernels; 

5. Proportion between corn and cob; 6. Color of corn and cob; 7. True- 

ness to type. Ask your teacher to help you to judge each one of these 
things in connection with an ear of corn. 

Now [ am wondering whether you are going home tonight without 

taking the least interest in having a Corn Exhibit or whether vou are 
going home full of enthusiasm for the best exhibit possible in your school- 

room on January 28th. I like to think I can see farm boys and girls 

hurrying home, and going out to the corn crib to do this one thing 

that you have been asked to do. I believe you will write me about 
it later and I will mark on my map your home district as one in which 

the boys and girls are the kind of young persons that can think and act. 

Do not fail me in this. I shall be disappointed if there is not a Corn 

Day in your district. 
And then I wonder whether you are going to be ready to send your 

Corn Exhibit to the New York State College of Agriculture at Cornell 
University for Farmers’ Week, February 7-12? There may be farmers 

here from your district and they will be interested in the exhibit you 
send. To each school that sends us an exhibit of corn we shall send a 

picture suitable for framing and hanging in the schoolroom. 

Then there is another thing. The girls are going to prepare some 
foods made from corn products. We want them to write us about their 

exhibits and perhaps some of these exhibits can be sent to Cornell for 

Farmers’ Week. 
Remember we are looking to your district for some energetic work 

on this occasion. We hope someone in the community will offer prizes 

for the best ears of corn and the best foods from corn products. 
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CORN FOODS FOR CORN DAY 

FLorA ROSE 

Corn Meal Mush 

I cup corn meal + teaspoon salt 
52 cups water 

Mix the corn meal with 1 cup cold water. Add 44+ cups of boiling 

water. Add salt. Cook over direct heat for 5 minutes. Set over hot 
water and cook for one hour or longer. Corn meal mush is better if 

cooked for several hours. 

Corn Meal Gems 

1 cup thick sour milk 1 level teaspoon butter or 

4 level teaspoon soda lard or drippings, melted 

1 beaten egg 1 cup white flour mixed with 

$ to I cup corn meal 1 level teaspoon baking 
powder 

Mix soda and sour milk. Add egg, melted butter, flour, and corn 

meal and stir thoroughly. Pour into well-buttered gem pans and bake 

in medium hot oven for about 25 minutes. 
* 

Corn Pudding 

I can corn 2 eggs 

or 2 level teaspoons butter, 

I pint grated fresh corn melted 

Licup milk.) salt, pepper 

Mix all ingredients. Pour into a buttered baking dish. Set the dish 

in a pan of water and bake until the custard is firm. A knife blade 

run into the custard shows the firmness. 

Indian Pudding 

I quart milk $ cup finely chopped suet 

4+ cup yellow corn meal or 

3 eggs ¢ cup butter 
4+ teaspoon salt 4+ cup brown sugar 

I teaspoon cinnamori 4 cup molasses _ } 

I teaspoon allspice or 

2 teaspoons ginger all sugar or all molasses 

I cup seeded raisins 

Scald 4 the milk. Mix corn meal with 1 cup of remaining milk and 
add gradually to the scalded milk. Cook for 5 minutes or until it thick- 

ens, stirring constantly to prevent lumping. Add the remainder of the 

milk and beaten eggs—the suet, sugar, molasses, salt, and spices. Pour 

into a buttered baking dish and bake slowly for 3 hours. If butter is 

used baking may be completed in 2 or 2} hours. An hour after the 

baking. begins a cupful seeded raisins sprinkled with flour may be 

stirred in, 
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Johnny Cake 

I cup sour milk 1$ cups white flour 

$ level teaspoon soda 3 level teaspoons baking 

2 eggs powder 

| cup shortening, melted 4 cup Indian meal 

} cup sugar + teaspoon salt 

Mix soda and sour milk. Add beaten eggs, shortening, sugar, white 

flour mixed with baking powder, Indian meal, and salt. Pour into 

shallow buttered pan and bake 20 to 30 minutes. 

FEEDING PULLETS FOR WINTER EGGS 

C. A. RocGErs 

Does it ever occur to boys and girls that fowls are fond of a variety 

of food? This is especially so when the weather becomes cold and 

they are shut up in their pens away from the fields and the yard, where 

in summer they can nearly gain a living on the bugs, scattered grain 

“ Love your hens and your hens will love you.” Even Leghorns will be friendly. 

The trough in the foreground is used when feeding the noon mash. The can on 

the wall holds a supply of mixed grains which lasts for several days. The small 

hoppers on the wall are for grit and oyster-shell. The water pan is placed on 

a small platform or box about a foot above the floor to keep the water from be- 

coming filled with dirt when the hens are working for their grains. 

‘ 
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and seed, and grass. It is true that they will subsist, even in the winter, 

on corn and water given them at irregular intervals, but under such 

care they surely cannot lay eggs. Just notice how much better and 

cheerier you feel after eating a meal of wholesome, well-cooked food 

of your liking. Fowls are just as partial and respond when well fed. 

There is no one method of feeding that can be applied equally well 
under all conditions. The one described in the following paragraphs, 

however, may be followed to advantage under many conditions and 

may also serve to suggest ways of improving your present practices. 

Morning feed In the morning the fowls are hungry and ready to 

work for their breakfast. It is well to let them work and keep busy 

as much as possible. It keeps them warm, healthy, and contented. 

With this in mind, scatter mixed grains in the litter. Be rather sparing 

of the feed in the morning, so'that the fowls. will not quickly obtain 
their fill, but will continue to work and hunt for the grain for the greater 

part of the forenoon. This grain should be a mixture of all the kinds 

grown on the farm. They may be mixed in the proportion of three 

pounds corn, two pounds wheat and one pound oats, to which may be 

added, if available, one pound buckwheat and one pound barley. Fresh 

water should be carried to them every day. 

Noon feeding-- The mid-day meal is the best time to provide those 
appetizing mixtures so greatly relished. by the fowls and so successful 
in helping to produce eggs: Take the scraps of meat, bread, and veg- 
etables from the table, mix them with corn meal, wheat bran, and 

wheat. middlings or oatmeal. Moisten the mass’ with skimmed milk 

until it is crumbly. When skimmed, milk and table scraps are not to 

be had, take a pail of cut alfalfa or clover hay and pour boiling water 

on it, allowing it to steam.:, Feed ‘when it is still warm. A portion of 

this steamed alfalfa added to the noon mash gives it a pleasant, appetizing 

odor. <A little salt and pepper can also be added to the mash, in about 
the same proportion as would be used in vour own food. At noon-time 

also feed as much green-food (beets, cabbage, or lettuce) as the fowls 

will clean up before the following noon. At this time, also, see that 

the oyster-shell and grit hoppers are filled. . 
Night feeding— Fowls go to roost very early, making it necessary 

for them to eat before sundown. This requires feeding in the latter parv 

of the afternoon, while they can still see to pick up the grain. When 

given the opportunity, a fowl will go to roost with its crop rounding 

full of grain, which it gradually digests during the night. This process 

of digestion warms the body and keeps it more comfortable. An empty 

crop is a poor bed-fellow for the fowl. The same grains can be fed 
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at night as in the morning, but this time in large enough quantities so 

that some will be left over after the fowl’s appetitie has been entirely 

supplied. 

When it is impossible to follow the practice of feeding three times 

a day, the scraps and green-food can be given with the morning feed. 

In this case a small box or hopper of a mixture of corn-meal, bran, 

and middlings should be left open to the fowls at all times. This meal 

mixture is fed dry. 

Under as good care as this, pullets of nearly any breed will lay a 

goodly number of eggs, even during the coldest winter months. 

FIRESIDE TALKS: 

THE ROAD TO HAPPY, USEFUL LIVES 

In the Fireside Talks last month we spoke of honesty. Will you read 
this over again and recall some of the different things you did to 

strengthen your spirit of honesty, some things you will do in the 
future? Then add for this month the spirit of unselfishness and thought- 

fulness. If for thirty days you make distinct effort to do one thing each 

day for some one else instead of something you want to do yourself, you 
will be more useful and more happy. Try it. You will grow to be the 

kind of a girl or boy who counts when he goes out into the world. 

It is natural for some natures to want everything themselves. The 

great, strong, lovable, useful persons in the world, however, are the 
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persons who taink of others first and of themselves last. Here are 

some questions for you to think about, some things that you should 

ask yourself once in a while until you can be satisfied with the answers 

you make, 

Have you today given up something you wanted to do very much that 

you might do something you knew you ougat to do? 

Have you done some one thing to help Mother? Some one thing to 
help Father? Things they did not ask you to do nor expect you to do? 

At night did you take the very warmest place by the fireside? Did 
you take tne most comfortable chair? Did you take the best red apple? 

Or did you see that these desirable things were left for some one else? 
What did you do in school to make the day easier for your teacher? 
Did you lend to one of your school mates the book that you are for- 

tunate enough to own and that he can not buy? Did you ask some 

timid scholar in the school to play with you although you felt the game 
would be more interesting without him? Have you helped others to get 

their school work although you wanted to be the only one in the class 

who was clever enough to give a good recitation? Did you try to control 

laughter wnen you knew it was going to hurt some one else? 
A boy or girl can be a real live youngster full of fun and mischief, 

full of vigor, full of wit, but none of these things count for manliness 

and womanliness if they make us thoughtless and selfish towards others. 
This is the truth. Every boy and every girl who cares to be strong and 

great and wortny of love should consider well the attitude to parents, 

to teachers, to boys and girls about them. Those who take their fun at 

the expense of others develop qualities that will defeat them in every 

walk of life. You can not hurt others without hurting yourself. 

NOTES 

In asking for books for Caristmas I wish you would mention two that 
meant very much to me when I was a little girl long years ago: one, 

the bimbi Stories by Ouida, published by Ginn & Co.; the other, Little 

Classics Childhood, edited by Rossiter Johnson. There is still another 

book that I wish you migat own, entitled From Milton to Tennyson. In 

this book you will find the story of Horatius at the Bridge. Every boy 
and girl should know of Horatius and should learn some of the lines of 

this poem. You will find some Latin words in the beginning of the 
poem and may be a bit discouraged in reading it, but ask some older 

person to read it first and listen way to tie end. You will then want 
to read it yourself again and again I am sure. 
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THE PINE TREE AND THE: PALM TREE 

At the North there standeth a pine tree 

Alone on a barren steep. 

Under a cover of ice and snow 

It sleepeth a heavy sleep. 

‘It dreameth of a palm tree 

That far in an Eastern land, 

Alone and silent mourneth 

On the burning desert sand. 

—Heinrich Heine 

Translated by Hiram Corson 
- 
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NOTES 

Point of View.—‘‘ In our day of science, people seem to be afraid 

of figures of speech. The scientist forbids us to personify; and this is 

well. But this spirit may be carried so far as to forbid metaphor and to 

condemn parables. Speech cannot be literally accurate. Even astrono- 

mers say that the sun sets, but we know that it does not. To say that 

a potato-plant works all the season in order to provide for its offspring 

the next year is said to give a wrong conception of the plant because it 

implies motive. But does this picture mislead anyone? Everybody 

knows that a potato-plant has no brains. Everybody knows that the 

statement conveys a truth. If the phrase is not justifiable, then it is a 

question whether I may say that a potato has eyes. Much of the objection 
to statements of this kind is mere quibbling. 

“But, on the other hand, all such allegories must be true .in spirit 

and in their teaching value. Much of the current writing of plants and 

animals by which human motives are implied, is productive of harm; 

but we should distinguish between metaphor, or mere literary license, 

and an untrue point of view. The ultimate test is whether the reader 

is led to believe what is not true. An animal or a plant may be repre- 

sented as telling its own story without misleading anyonc, even as a 

character in a novel may speak in the first person; we need- not imply 

human motives or human points of view in these cases: there remain 

only the questions as to whether this is really good literary taste, and 

whether it is the most effective way to reach the audience for which 

it is intended. In general, a direct and lucid presentation, without 

circumlocution and invention, is to be preferred; and this direct method 

allows of the full expression of sentiment and the poetic impulse. 

“T protest against that teaching of nature which runs into thin senti- 
mentalism, which makes the ‘goody-goody’ part of the work so promi- 

nent that it becomes the child’s point of view, whether the writing 
is In prose or verse. 

‘“‘ The spirit of science lends itself well to song. ‘l‘he concrete is not 

unpoetic. If in this day we apostrophize and personify nature less, we 

have improved in the spirit and intimacy of our song. The point of 

view gradually has shifted from human interest in natural things to 

the things themselves. We need a free nature poetry that will give 

us confidence and a firm hold on life.’—L. H. Bailey in The Nature 

Study Idea 

Corn Day.—In the May issue of the Cornell Rural School Leaflet we 

intend to publish a list of the schools in New York State that celebrate 

Corn Day. Weshall then be able to know in what counties active interest 
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is being taken in agricultural education. We feel that the effort to 

establish Corn Day and to have the children do this definite piece of 

work in the interest of the betterment of a valuable crop is the most 

important work that we have requested this year. We shall send out 

blanks on which the teachers of the State can give us a report of Corn 

Day in their districts. : 

We shall also report the number of schools that send exhibits of corn 

for Farmers’ Week, February 7-12, at Cornell University. While the 

preparation of such an exhibit is made at a cost of time and energy of 

teachers, I believe that if sufficient thought be given to the matter, 

teachers will realize it is worth the while. It gives a concrete piece 

of work for the children and will lead thém to think of the importance 
of contact with a higher institution of learning. 

On January 28th, then, we hope that every school will celebrate 

Corn Day. Last year this work, started by Mr. M. P. Jones, was a success. 

This year we hope it will be a greater success. 

Suggestions for Outdoor Lessons in: January.—Have the children 
bring in specimens of every evergreen in the community. Label them 

and put them on a table in the schoolroom. If the children and teachcr 

are not able to identify specimens, send them to the Question Box, Cor- 
nell Rural School Leaflet, College of Agriculture, and we shall return 

them properly identified. 

What winter birds are seen by the children as they go to and from 

school? Keep a list of these birds. Have the children describe them 

as accurately as possible, and if they cannot be named send the descrip- 

tion to us. We shall be able to identify them at the College. 

Renew discussion of apples in the neighborhood. Have each child 

bring an apple from the home. Discuss the varieties that have kept in 

good condition until January and how they have been kept. 

Note any insect life that winters in the neighborhood, either in the 

house or in the barns or under the bark of trees. What are the wood- 

peckers seeking in winter time as they thrust their bills under the bark? . 
Teach children habits of observation of insect life. 

During at least one winter month have the children keep a weather 

record. , 
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NATURE-STUDY SYLLABUS 

General Nature-Study.—In the pages of the Rural School Leaflet we 

are endeavoring to give to the New York State teachers subject matter 

which will help them in following the new syllabus of Nature-Study 

and Agriculture.. We have already published articles on The English 
Sparrow, The Hen, and: The Dog. In the February issue we shall pub- 

lish an article on The Pea and in March an article on The Cow. In each 

issue of the Leaflet suggestions will be made for continued study of 

these different subjects. 

Bird Study.—In addition ‘to the lessons on The English Sparrow 

teachers are requested for this year to have the children of the second 
grade identify any 

three winter birds. 
If the teacher will 
place a piece of suet 
or meat bone on a tree 
in the school yard the 

winter birds are very 
likely to come to it, 
chick-a-dees, nut- 

hatches, some ‘of the 

woodpeckers, a_ blue 
jay, perhaps, and 

others. This gives op- 
portunity for the very 
best kind of bird 

study. In the first 

place children are 

taught thoughtfulness 

for birds and in the 

second place they are 

able to make personal observations. Let the children compare with the 

English Sparrow the birds that they see either in the schoolyard or 

on their trips to and from school, observing ways in which these birds 

differ from it or ways in which they resemble it. 

The names of all the birds observed by the children during the year 
should be kept on the blackboard or on a bird calendar. For one of 

the lessons in grades four to six, let the children classify the birds 

they know as follows: Birds of the dooryard, orchard, field, thicket, 

forest, swamp. 

} 

Fic. 19.—A typical draft horse 
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A special topic for grades seven to eight is The Food of Birds, to deter- 

mine the economic value of birds to farmers, fruit growers, and residents 

of towns or cities. An 

article will be published in 
the March issue on this 

subject. In the meantime, 

let the children find out all 

they can about the food of 

birds. Many of the winter 
birds are seed eaters. Have 

a Nature-Study lesson on 

the different kinds of seeds 

that the children can find 

on their way to school, 

whether these seeds are on 

trees or whether they are 

on the dry stalks that 

stand up above the snow. 

Special Study of Animal 
Life.—In the study of ani- 
mal life this year the 

special work is The Dog, 
and to compare with the 

dog the horse, cat, mouse, 

Fic. 20.—Cats and birds are not so friendly as 
they sometimes seem to be 

rabbit, and squirrel. In the advanced grades the pupils are expected 

to classify these animals into those that are useful and those that are 

harmful. Next month some facts on this classification will be given and 

Fic. 21.—What kind of mouse is this? 



88 RurAL ScHoout LEAFLET. 

in preparation for this we want to have the children get as many facts 

as they can from their own observations of the animals. It would be 
well for the teacher to start a scrapbook in which will be kept all 

the pictures and facts that the children can find concerning the above 

named animals. . After they have acquired some knowledge in this 

way the teacher will get better results next month from the suggestions 

that will be given in the Leaflet for further observations. Some real 

live work could be done in the study of these different animals. We 

shall be glad to receive any compositions and drawings the children 
are willing to send to us. 

| 
Fic. 22.—Chipiniik 1 

‘‘Whoever saw squirrels in winter? The naturalists say they are mostly 

torpid; yet evidently that little pocket-faced depredator, the chipmunk, was not 

carrying buckwheat for so many days to his hole for nothing; was he anticipat- 

ing a state of torpidity, or providing against the demands of a very active 

appetite?’’—John Burroughs in The Snow-Walkers 



a 

RuRAL ScHoot LEAFLET. 899 

SPECIAL LESSONS 

A FEW MORE SUGGESTIONS FOR CORN DAY 

ARTHUR W. GILBERT 

Corn Day is near at hand and now is the time to begin final prepara- 

tion. 

1. Make plans for the decoration of the schoolroom in real corn 

fashion. Have it as unique as possible. 
2. Send invitations to everyone in your community. Have a draw- 

ing of an ear of corn, or something to suggest corn, in water colors, on 

each invitation card. 

3. Arrange for an all-day meeting having the corn show the main 

feature of the afternoon and exercises by the boys and girls in the even- 

ing. Get one or two successful farmers in the community to talk to 
the boys and girls about the best methods of raising good corn. 

4. Let the girls prepare good things to eat from corn products and 

serve them at one of the meetings. Prizes may be offered for the 
foods prepared. 

5. Ask the boys and girls to write essays on corn to be read at one of 

the meetings. 

6. Most important of all—have a good corn show. Ask every boy 

and girl to bring ten good ears of as many varieties of corn as possible. 

Arrange these in neat piles each containing ten ears, upon tables that 

have been decorated. Select the ears carefully, bearing in mind the 

points which were given in the last number of the Leaflet. Ask a com- 

mittee of farmers to judge the corn and select the best samples of each 

variety. Arrange some unique prizes to be given to the winneis for 

each variety. These prizes need not be expensive. 

7. Send the best samples reduced to six ears each to the Cornell 

Corn Show, Feb. 7-12, to compete for prizes. Address these to Mr. R. J. 

Shepard, College of Agriculture, Ithaca, N. Y. We will pay the express. 

8. Save all of the samples after the show is over, to begin a corn- 
breeding experiment, the details of which will be given to you in one 

of the spring numbers of the Leaflets. If you ask to have them returned, 

we shall return, express prepaid, all samples which you send 12 the 

Cornell Corn Show. 

Reraember that many hundreds of boys’ and girls’ clubs will celebrate 

Corn Day this year. Enroll your club with them and try to add new 
features. 

Write and tell us all about your success, 
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SOME FACTS ABOUT CORN 

J. L. STONE 

=~ HE corn grown in New York State is chiefly 

_--put into silos for the feeding of dairy cows. 

To a less extent it is grown to maturity, 

husked, and cribbed for the feeding of pigs, 
horses, poultry, and other farm animals. To 

some extent, also, it is used as human food. 

The climatic and soil conditions of Ne 

York State are not ideal for corn growing. 
_ In many seasons the yield is not what might 

~* be desired. It is important that varieties or 

strains should be developed that have the best possible adaptation to 
conditions in New York State. 

There are several types of corn of varying importance grown in the 

State. The children are chiefly familiar with and interested in popcorn 
and sweet corn but these are of lesser economic importance than the 
kinds of corn for feeding stock. Of these latter there are two well-recog- 
nized types, the flint corn or so-called state corn, and the dent corn or west- 

ern corn. The flint corns have smooth, glossy kernels that suggest the 

name because of their hardness. As a rule they require a shorter period 

of development and consequently are better adapted to localities where 
the seasons are considered rather short for corn. The dent varieties also 

get their type name from the character of the kernel, which is usually 
somewhat shrunken or indented and gives the ear a rough appearance. 

The dent corns are about the only kind grown in the west and south, 
the great corn-growing sections. In localities where the dents will 
properly mature they usually out yield the flint varieties by a consider- 
able percentage, and there is much effort being put forth at the present 

time to develop early-maturing dent varieties. Whether these early- 

maturing sorts, when obtained, will out yield the flint varieties is an open 
question. 
Among the mistakes made by farmers regarding seed corn I would 

name that of depending upon selecting the best ears from the crib at 

planting time rather than selecting the ears from the best stalks at 

harvesting time. Then these ears must be thoroughly dried before 

being exposed to winter’s cold; in fact, it is better if they can be stored 
in such a way that they are never exposed to very low temperature, 

although probably thoroughly dried corn is not much injured by low 
temperature. 
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Many ears of corn handled in the way the average farmer handles 

them will not furnish seeds that germinate at all. Even among those 

ears that have been most carefully dried and cared for, ears are fre- 

quently found having no seeds that germinate. It therefore becomes 
important that the farmer should ascertain the germinating quality of 

his seed even though it has been carefully selected and stored. 

Experience teaches that best results are secured by the use of seed 

that has been carefully selected for a series of years with reference to 

the locality in which it is to be grown. If, therefore, the farmer is to 
have the very best seed he will probably have to grow and care for it 

himself. Although there are seedsmen who are now making a specialty 

of corn, who can furnish seed of most excellent quality for certain local- 

ities, the difficulty is that these seedsmen in their eagerness to do busi- 
ness will recommend the seed that is known to be excellent for Illinois 

for planting in New York or Maine. The chances are that seed grown 
in New York or Maine would be better for these sections. 

Although corn is not so much at home in New York as in some other 
states, yet the fact remains that often on many New York soils the corn 

plant will produce a larger amount of good palatable animal food per 

acre or per a given amount of labor expense than almost any other crop. 

Because of its large succulent stalks it is not so easy to cure and save 

corn by drying as some of the finer grasses. Owing to this fact the 

making of silage has come to be recognized as one of the best ways of 

utilizing the corn crop. It is found to be more economical both as to 

labor and as to waste that the crop be put into the silo at harvest 
time rather than be handled in other ways. Most animals require more 

or less succulent food during the winter period and the silage meets 

this requirement. Properly made silage when judiciously fed is one of 

the most wholesome, one of the most healthful, and one of the most 

profitable of cattle foods. 

Every normal person should feel an earnest desire to leave the world 
morally, intellectually, and physically better than it was when he came 

into it. To give to the world or to a community a variety of farm crop 
that is better than anything of its kind that preceded it, is certainly 

an ambition worthy of any of us. Each individual farmer can con- 

tribute something toward the attainment of such an end. A few per- 

sons have been able to contribute to the public good such acquisitions 
as the Concord Grape, the Burbank Potato, and the Baldwin apple. 

But usually such acquisitions are the result of the labors of a large 

number of persons who co-operate toward a common end. It is the 
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effort that counts. Our characters are not so much dependent upot 
the things we accomplish as upon the things we attempt todo. Endeavo 

earnestly put forth to contribute our share toward the improvemen 
of agricultural interests will be a marked factor in the development 
of a character whether we achieve distinction in that line or not. 

Most farmers do not have any adequate conception of the importance 

of improving plants and animals, if they think of the matter at all, and 

the individual who persistently awakens their thoughts along this line 
by his own work, or by his interest in social gatherings where such 
questions are discussed, will soon take high place among his fellows: 
When the children of our public schools come to an understanding 

of the importance and the possibility of work along the line of improving 

the things they work with, they will be much more interested in home 

affairs and less inclined to seek the city a little later to get a job on the 
street car. 

It is a fact now well recognized that there is educational value i 

work done in discovering the secrets and moods of nature as well as 

in the modes and tenses of languages that have long ceased to be 

spoken. 

TESTING FARM SEEDS 

Paut J. WHITE 

For many reasons it is difficult to secure farm seeds of high grade 
Weed seeds in greater or less quantities are nearly always present in 

grass seeds, clovers, alfalfa, and the like. Many seeds are low in vitality, 
caused by immaturity, improper curing, or age. Obviously it is very 

important for the farmer to know whether or not he is getting all he pays 
for when he buys seeds. This, however, is of minor importance when 

we add the entire or partial loss of a crop as a result of poor seeds. The 

question becomes still more serious if the introduction of troublesome 

weeds is also considered. A large number of our worst weeds have been 

spread into new territory among the useful plants. 

Farm seeds are tested for percentage of live seeds and for amount of 

foreign material, including weed seeds and inert matte’ such as gravel, 

sticks, and the like. It is impossible to find the exact percentage of 
foreign matter in seeds without very delicate balances on which the true 
seeds and the other seeds and inert matter may be weighed separately. 
Usually a gram or more of the sample is taken and all foreign material 
is taken out. The weight of this is found and subtracted from the total 
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weight. The remainder is divided by the total weight. The quotient 

represents the percentage of pure seeds. 

Very few of the readers of this Leaflet have the facilities for doing this 

careful work, but it is possible to reach approximate results in a simpler 

manner. Take a small quantity of timothy seed, say one-fourth 

teaspoonful or less. Spread this sample thinly on a sheet of blank 

paper. Separate everything from it which is not timothy, remembering 

that every seed which is not timothy is a weed seed. It may be seed 

of a useful plant, yet if it is mixed with the timothy it is a weed seed. 

Now count the timothy seeds and all other material separately. Divide 

the number of pure seeds by the total number. This will give the per- 

centage of timothy. Many other farm seeds, such as clovers and alfalfa, 

may be tested in the same manner. This operation requires that the 

experimenter be able to distinguish seeds of various crops. If there is 

any doubt in the matter the local seedsman or any good farmer will be 
able to give assistance. 

In order to determine the viability of seeds a germination test is 

necessary. The simplest form of a germinator consists of a pie pan 

covered with a square pane of glass. One hundred seeds are placed on 

a piece of clean blotting paper which has been moistened with water. 

Another moist blotter is placed over this. The cover should fit tightly 

over the pan in order that none of the water may escape. If the blotters 

should become dry in a few days a very small amount of water should 

be applied. This germinator is suitable only for small seeds, as the 

clovers, grasses, and flower seeds. When the sprouts on most of the 

seeds are one-fourth to one inch long, the ones which have germinated 

should be counted. This will give the percentage of viability. If 

a second test shows a low percentage of live seeds the seeds should be 

discarded or a larger amount sown on a given area. From 90% to 

95% germination is considered good for most seeds. 

For testing corn, beans, melons, and other seeds of equal size, select a 

box of any convenient size, about four inches deep. Fill one-half 
full of sawdust which has been moistened thoroughly. Over this tack 

a piece of cheese cloth marked off in squares. For testing ears of corn, 
these squares should be numbered. The numbers should correspond 
with numbers attached to the ears of corn. The numbered ears of corn 

should be arranged consecutively and placed where they will not be 

disturbed until the test is finished. Take up ear No. 1. Remove two 

kerncls of corn from near the tip, turn the ear one-third around and 

remove two more kernels from the center. Now turn it around another 
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third of the distance and remove two kernels from near the butt. Place 

these kernels on the square of the cloth numbered 1. Continue this 

operation until all the ears are represented in the germinator. Lay 
another piece of thin muslin over the grains of corn, allowing it to extend 

up the sides of the box for some distance. Fill a sack made to fit snugly 

Fic. 23.—Corn tested for germination 

in the box with damp sawdust. Press this down tightly over the corn 
and set the box where there will be no danger of freezing or disturbance. 

In mild weather the corn will germinate in a week. Some will probably 

germinate 100% while other will be less than this. The sprouts on ~ 

some will be weak while those on others will be strong. It is safe to 
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take these typical kernels as an index of what the whole ear would do 
if planted. Therefore, if the test is unsatisfactory in respect to any ear 

this ear should be discarded at planting time. 
If shelled corn or other loose seeds are tested in this germinator, one 

hundred seeds should be used as in the case of the pie tin. Seed for 

silage corn is usually sold shelled. At least 85% should germinate 

strongly or the seed should be rejected. 

WITH THE RURAL SCHOOL TEACHER 

‘* He is one of those who are beautiful and happy; 

He is one of those that to look upon and be with is enough.”’ 
—Walt Whitman 

To some persons a rural schoolhouse appears a lonely and forlorn 

place in which to do one’s life work. When we stop to think of it, how- 
ever, there are probably few fields of labor that might be made so far 

reaching in influence. Again and again great men of the country have 

spoken of the influence and initial inspiration for their life work that 
came to them through their teacher in a rural school. Consideration of 

this must lead every rural school teacher to feel the responsibility that 

rests with her for the future of the children. 
To teach arithmetic and geography, reading and writing, are not the 

most essential things in the education of the children. Even without 

this kind of development they might be able to lead useful and helpful 

lives. The real essential is the foundation of character and this ts 

teachable, 
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The boy or girl in the country does not get a certain type of training 
to meet life as do city children. They must be helped, therefore, to have 

a right attitude toward the world and their responsibility to it. They 
must not evade the world but learn to meet it, to overcome the ill 

therein and enrich their lives by the good and increase their usefulness. 

They must learn how serious the petty things of life may become unless 
one has learned to meet them bravely and adjust them wisely. 

Children should be taught not to be too self opinionated. This often 

defeats intellectual and social progress. If they will look about them 

they will find that the more ignorant a man and the more narrow a 

life he has lived the more belief he has in his own point of view. It is 

the duty of every individual to get along with his fellow men. The 

child should realize that if he has no friends something is the matter 

with him. He may lose one or two through an unfortunate chain of 

circumstances, but he will not lose all unless he has had a decidedly 
wrong social attitude. 

It is not necessary to tell a teacher that one means of broadening a 

mind is through associating with the great intellects of the world. This 

we may always do through books. A teacher can do much by having 

a few good books on her desk which the children will see that she cares 

for. Occasionally she should read to boys and girls passages from her 

books that she has found helpful. Perhaps she can encourage the chil- 

dren to commit some of these passages to memory. A row of good 

books on a teacher’s desk will in itself have influence. A copy of Milton 

or Tennyson or Burns or Whitman or one of the others that have had 
an influence in the world will give suggestion each day for a higher 

attitude. Stevenson’s Travels with a Donkey and Dickens’ Christmas 

Carol will brighten many an hour in that little school house on the hill, 
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CHILDREN’S LETTERS 

In each Leaflet for Boys and Girls we are publishing a letter. We wish 

the teacher would have the children feel that this letter is written to them 

and should be answered. It is 

very heipful for us at the College 

to have the point of view of 

the boys and girls. We believe 

that the teachers who have 

asked our aid in nature-study 

agriculture will help us by hav- 

ing the children write to us at 

least three times during the 

year. We would suggest that 

there be a letter-writing day 

once each month. It would 

be a good thing at this time 

to talk with the children about 

higher institutions of learning. 

It would be well for them to 

know something about a Uni- 

versity and what may be learned 

at the different Colleges. 

Try to have the children make 

their letters as personal as pos- 

sible. Have them feel that they 
are writing to one who enjoys reading their letters. 

There is a great difference in the communications we receive from 

the children. Some are very delightful and are expressive of a real 

enthusiasm for the out-of-doors which makes a valuable lesson, while 

other letters seem as if the children had had but little inspiration. Try 

to have the boys and girls feel as if they are writing a personal letter 

to us. Tell them it will be a great day for me when their letters come 

and I can read them in my study which is up among the tree tops. 

Following are some letters from children that are very satisfactory 
to us: 

My pear Miss McCLosKEy 

As I got your paper and thout I would answer the letter that was 

in it. The other day as I was in the woods I saw a mother squirrel 

and two little ones with her. They were running about in the trees and 
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on the ground. The meadows and hills were clear and bright. There 
were no haze on them. As I looked up at the sky I saw clear blue and 

white clouds there. There were no heavy black ones. As I looked 

at the north I felt no wind in my face. The sun is not bright this month. 

There is a little sun in the morning but not much. Some days as I walk 

along the road I see dandelions still in blossom, sometime I can hear 

the sounds of some water and the rustling of the leaves, and lots of 

sounds of birds. I think this is all for this time. Hope to hear from 

you soon. Your friend 
LEORA STOWELL 

(Before reading the following letter, note the questions asked in the 
November Leaflet.) 

Miss AticeE G. McCLosKEY :— 

Mr. Oscar Hills is more successful in growing pumkpins in this neigh- 

borhood. He is more successful because he knows just how to prepare 
the groun than other farmers. 

Mrs. Will Green has been more successful in growing celery, because 

he took good care of it. The celery must be banked up, and most celery 
must be left in the ground until it is bleached, who plants celery they 

must know how to plant it, and care for it. 

Mr. Floyed Gothan raised the best turkeys near my home. 

When you come to my town next week when you come from the 
depot, you turn to your left and go down the second st. that goes east. 
Keep going on the straight road and the first farm you come to and 
that is the place. This farmer is successful in raising turkeys because 
he knows how to tend to them. He has raised about one hundred 

turkeys. He relized fifty nine thousand dollars. The raising of turkeys 
is profitable in this community. 

Cranberries grow at Cranberry lake. 

No there isent any bright colored berries that would look well for 
decorations on a Thanksgiving Day. 

No I could not find any of the vines you asked to. Nor have I ever 

decorated a table with hemlock cones and sprays of dark green needles. 

Perhaps you should find very few boys and girls than would place 

cards beside each plate. 

I enjoy reading these leaflets very much and I learn very many things 
about the birds the chickens the rabits. 

Those quotations were very nice in it and enjoy reading them. Must 
close now. Yours sincerely 

MILDRED AVELLS 

; 
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Celebrate Corn Day, January 28. Send an 

account of your exercises, telling us about the 

corn exhibits made by the boys and the foods 

made from corn products by the girls. Send 

the exhibit to the College of Agriculture for 

6 » Farmers’ Week, February 7 to 12. We will 
° 

e4 

ee / pay expressage and return exhibit if desired. 

LETTER :-TO;BOYS AND: GIRES 

DEAR Boys AND GIRLS: 

It must be pretty cold these days up there on your farm. When 

you wake in the morning you see lots of frost pictures on tne windows, 

but after you get out of bed you don’t look at them long because you 

are shivering so hard you want to get down by the fire. I hope you 

like these January days, even though they are cold. Perhaps there #s 

no month in which we have so much snow, and snow always gives boys 

and girls an opportunity to have fun. You can coast and skee and 

make a snowball as big as a house and a snow man that can put up a 

pretty good fight for his life with any January sunlight. And you can 

crouch down by the fireplace at night and feel as snug and comfortable 
as the old cat beside you. Then you like to taink of the real cold 

outdoor world. 

Besides having lots of sport in January, we want you to bear in mind 

that there are things to do on your farm this time of year. The boys 

and girls of New York State are making an effort to improve the corn 

crop. In your district you are going to do as much as any other district 

and perhaps more. As a beginning you will celebrate Corn Day, 

January 28th. Try to fave every one in the community come to your 

school on Corn Day. Learn to know a good ear of corn yourself and 

909 
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teach others to know one. Then next spring, when you plant seed, 

you will not take the seed from a poor ear of corn that will produce 
only poor ears of corn. 

You will. take your seed 
from selected ears of corn 
that will be more likely 

to produce a good crop. 

After your Corn Day ex- 
ercises send your exhibit 

to the State College of 

Agriculture. Hundreds 
of farmers and teachers 

will be interested in the 

exhibit you send. 

3e sure to note all the 

winter birds that you see 

as you go to and from 
school. Ask your teacher 

to let you keep a scrap- 

book for the study of 

birds. In this scrapbook 

you can paste any pic- 

tures of birds that you 

have. Under each pic- 

ture or on the opposite page you will from time to time be able to 

place notes about the bird from your own observations. If you see an 

English sparrows, a crow, a downy woodpecker, a blue jay, a nuthatch, a 

chick-a-dec, a junco, a snow bird, a tree sparrow, an owl or any other 

bird, write in the scrapbook where you saw the bird, whether in an 

orchard, field, or wood; what the bird was doing; what kind of. food 

you saw it eating, and any other facts of interest. One of the ways a 

boy or girl can become a better naturalist is to make daily observations 
in the out-of-doors and to keep a record of the observations. 

We are hoping that the boys and girls of New York State will become 
the best educated farn folk in the world; that they will never settle 

down to a lazy satisfied sort of life but be ever ready to keep in touch 
with the great world outside and take the best of it to deepen and 

strengthen their own lives; that they will stand always for white honor, 

gay courage, untiring gentleness, and simple dignity. 
Sincerely your friend, 

ALICE G. McCLosKEy 

The brave snow man 
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The blue jay is found all the year round in New York State. Write in the scrap- 

book where you saw the bird and what it was doing 
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THE SONG SPARROW 

ARTHUR A. ALLEN 

Surely the Song Sparrow is one of Nature’s 
greatest successes. No -adverse circumstances 

have been able to daunt this hardy adventurer. 

So versatile is he, that he has adapted himself to 

all sorts of conditions and few are the places on 

this continent where some one of his kind cannot 

be found. No chill of cloud or rain can check 
his cheerful voice. Even darkness itself can but 
conceal the singer whose merry notes often 

break the midnight silence or add to the nocturnal chorus. Wherever 

there is a clump of bushes into waich he can dive for protection from 

cat or hawk, we may hear his happy voice.~ It may be in our very barn- 

yard or it may be in the thickets bordering the forest, for nearly every- 
where he is one of our most abundant birds. 

Perhaps you do not know the Song Sparrow by this name or cannot, at 
present, even recall his song. The boys sometimes call him “ bushbird” 
or “longtailed groundbird,’ but Song Sparrow is the preferred name. 
Surely you have seen the little brown bird sitting on fence rail or bush 
top pouring forth his vivacious notes and diving into cover at your 
approach. Some birds fly up and away, depending for safety upon flignt ; 

but never so with the Song Sparrow. Always singing from an exposed 

perch, he depends for safety upon cover and flies into the nearest bush, 
pumping his tail, up.and down, as he goes. 

Unlike the Vesper Sparrow, the Song Sparrow is seldom found in 

the open field and his nest, when placed on the ground, is always con- 

cealed by overhanging grass. Very often, however, the nest is placed 

in a low bush, so concealed by leaves and branches that one must 

actually get inside of the bush to find it. 
All year long the Song Sparrows are with us in greater or less abund- 

ance. In winter, the more northern birds move southward, but with a 

little search almost anywhere in New York State we can find the Song 
Sparrow all winter. At this time of year, however, we seldom hear him 

singing and it is often necessary to tramp the brambles and brush heaps 
before we see him. With the first few sunshiny days of spring he again 

comes out in full force and it is not long before he is once more among 
our commonest birds. 

What to look for— A streaky brown bird about the size of the English 
and Vesper Sparrows, a heavy spot in the middle of its streaked breast, 
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will usually distinguish it from all the other sparrows. There are four 
common sparrows with streaked breasts in Eastern United States, one 

of which we have already studied. Perhaps if I tabulate their dis- 
tinguishing marks it will make it easier to learn them. 

How to distinguish the sparrows with streaked breasts 

Name Where found Distinguishing marks 

Vesper Sparrow Open fields Grayish color, white outer 
tail feathers 

Savanna Sparrow Open fields, reedy lake Yellow lines on the head, 
shores short tail 

Song Sparrow About bushes Lines on head gray, larger 
spot in middle of breast 

Fox Sparrow Thickets and weedy places Reddish brown color, espec- 
in spring and fall ially on rump and tail, 

large spots on breast 

Where to look.— Never far from the vicinity of bushes, the Song Spar- 
row is nevertheless one of the most common birds of village and farm. 

It may often be seen along the 
village streets or about dooryards, 

picking crumbs with tae Eng- 
lish Sparrows. Much more abun- 

dant is it, how ever, along road- 

sides in the coun * try, in bushy 
pastures and in hedgerows. 
Suggestions: 

1. The song of the Song Spar- 

row resembles ~ that of the Vesper 

Sparrow but is not so clear a 
whistle and begins with three 
instead of two Nest and eggs of a Song Sparrow. Much notes of the same 

3 of the overhanging material has been , 

pitch. The song removed to show the eggs nas been de- 
scribed as fitting the words 

“ Madge, Madge, Madge, put on your tea kettle-ettle-ettle.” See whether 
you can compose words of your own to fit the song. 

2. The call note is the most characteristic and easily learned of any 
of the sparrows, being a rather distressed ‘“ chimp.” 

3. The nest for the first brood is built on tne ground during the la‘ter 

part of April or first of May. Later, nests are very often built in bushes. 

What reason can you suggest for this difference? 
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4. The nest is composed of rootlets, straws, and grasses, and generally 

lined with long hairs. The eggs are blue and vary considerably in the 

amount of brown spots and blotches covering them. 

SOMETHING ABOUT OUTDOOR LIFE IN WINTER 

From A YEAR IN THE FIELpDs, By JoHN BurRouGHS 

“The country is more of a wilderness, more of a wild solitude, in the 

winter than in the summer. The wild comes out. The urban, the 

cultivated, is hidden or negatived. You shall hardly know a good field 
from a poor, a meadow from a pasture, a park from a forest. Lines 

and boundaries are disregarded; gates and bar-ways are unclosed; man 

lets go his nold upon the earth; title-deeds are deep buried beneath 

the snow; the best-kept grounds relapse to a state of nature; under the 
pressure of the cold, all the wild creatures become outlaws, and roam 

abroad beyond their usual haunts. The partridge comes to the orchard 

for buds; the rabbit comes to tne garden and lawn; the crows and jays 

come to the ash-heap and corn-crib, the snow buntings to the stack 

and to the barnyard; the sparrows pilfer from the domestic fowls; 
the pine grosbeak comes down from the north and shears your maples 

of their buds; the fox prowls about your premises at night and the red 

squirrels find your grain in the barn or steal the butternuts from your 

attic. In fact, winter, like some great calamity, changes the status of 

most creatures and sets them adrift. Winter, like poverty, makes us 

acquainted witn strange bedfellows. 

“Tor my part, my nearest approach to a strange bedfellow is the 

little gray rabbit that has taken up her abode under my study floor. 
As she spends the day here and is out larking at night, she is not much 

of a bedfellow, after all. It is probable that I disturb her slumbers 
more than she does mine. I think she is some support to me under 

there,—a silent, wide-eyed witness and backer; a type of the gentle 
and harmless in savage nature. She has no sagacity to give me or lend 

me, but that soft, nimble foot of hers, and that touch as of cotton where- 

ever she goes, are worthy of emulation. I think I can feel her goodwill 

through the floor, and I hope she can mine. When I have a. happy 

thought, I imagine her ears twitch, especially when I think of tne sweet 
apple I will place by her doorway at night. I wonder if that fox chanced 

to catch a glimpse of her the other night when he steathily leaped over 

the fence near by and walked along between the study and the house? 
How clearly one could read that it was not a little dog that had passed 

there! There was something furtive in the track; it shied off away from 
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the house and around it, as if eying it suspiciously; and then it had tae 
caution and deliberation of the fox,—bold, bold, but not too bold;- 

wariness was in every footprint. If it had been a little dog that had 

chanced to wander that way, when he crossed my path he would have 

followed it up to the barn and have gone smelling around for a bone; 
but this sharp, cautious track held straight across all others, keeping 

five or six rods from the house, up the hill, across the highway toward 

a neighboring farmstead, with its nose in the air, and its eye and ear 

alert so to speak.” 

FIRESIDE TALKS 

THE ROAD TO .BAPPY: USEFULY LIVES 

BRAVERY 

This year we have been asking boys and girls to make an effort to 

do the things that will help them to be great men and women. By 

great men and women we mean those who are most useful and wao 
are able to carry through their lives a real cheer and helpfulness wherever 

they go; men and women who hold honor sacred and who are genuine 
and true; and above all, free from petty traits of cnaracter. In order 

to reach great manhood and great womanhood we have suggested con- 

sideration of honesty, unselfishness, and thoughtfulness. This month let 

us consider bravery, for much that is splendid in a boy or girl is defeated 
by cowardice, 

Ask your teacher some day to read to you the story of Horatius at 
the Bridge. Every boy and girl will be able to live a stronger, better 
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life for having known of this brave man. He was strong, forceful, 
spirited, unselfish, and very brave. : 

It is quite as hard, oftentimes, to be brave about little things as 
about the great things of life. In fact, | sometimes think it is much 
harder. We are responsible for mistakes and in order to get out of them 

we follow what the world has called ‘*‘ the path of least resistance.” No 

brave person will do this. When you are called on to meet a difficulty 
in life, before you make your decision as to what you will do be sure 

you understand your motive. Don’t try to make yourself believe that 
you are doing the right thing when you are really deciding on the lazy 

way out of it all. 

It is cowardice to refuse to do things that you know are right because 
someone may ridicule you. It is very brave to go straight on with 

whatever seems best no matter what others may say. 

It is cowardice to forsake your friend because of anything that any- 
one else says against him. It very often requires much bravery to stand 

up for someone who is being criticised even when that person is your 
friend. It would be well for boys and girls to learn very young that 

much unkind criticism is based on envy and that it is one of the most 

serious wrongs of the world. Sydney Lanier, a great poet, speaks of 

criticism as follows: 

‘What possible claim can contemporary criticism set up to respect — 
that criticism which crucified Jesus Christ, stoned Stephen, hooted Paul 
for a madman, tried Luther for a criminal, tortured Galileo, bound 
Columbus in chains, drove Dante into a hell of exile, made Shakspere 
write the sonnet, ‘When i in disgrace with fortune and men’s eyes,’ gave 
Milton five pounds for ‘Paradise Lost,’ kept Samuel Johnson cooling his 
heels on Lord Chesterfield’s doorstep, ‘reviled Shelley as an unclean dog, 
killed Keats, cracked jokes on Glick, Schubert, Beethoven, Berlioz, and 
Wagner, and committed so many other impious follies and stupidities 
that a thousand letters like this could not suffice even to catalogue 
them?” 

Among the above you will find mentioned many of the great, deep 
spirits of the world. Be brave in doing your part, that sensitive natures 

may not be hurt by unkindly criticism. Be brave in each and every 

act that comes up in your life. What your associates think of you 

does not matter but what you know of yourself must matter if you 
would be great and useful. 

eee eee 
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“A day comes int the springtime 

When earth puts forth her powers, 

Casts off the bonds of minter 

And lights him hence with flowers; 

Aud then by marsh and meadow 

And by the silvery sea, 

Goes up the red-wings’ chorus: 

@Ou-Caree!” 

NOTES 

New York State Syllabus——February is a good month for lessons 

on germination of seeds, for in March the children will begin to plan 

their gardens. Lessons on germination are almost valueless unless two 

things are considered; first, that the work be given with spirit and in- 
terest on the part of the teacher and in the second place that actual results 

are obtained. It might be well to precede the lesson on the germina- 

tion of the pea required by the New York State Syllabus, by having 

the children make a good museum collection of seeds for the schoolroom. 

Encourage them to bring in all the different kinds of seeds they can find. 

These seeds may be mounted on cardboard or placed in bottles and 

properly labeled. A most interesting oral or written lesson might be 
given on the shape, size, color, and markings of the different seeds 

brought by the children. They will probably bring garden seeds and 

also seeds of some of the wild plants, many of which can be found this 

month on the old stalks that rise above the snow or still cling to the 
branches of the trees. 

O17 
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One of the lessons required by the Syllabus for the more advanced 

grades is to have the children classify the dog, cat, horse, rabbit, squirrel, 

and mouse as useful and harmful animals. We are giving in this issue a 

few facts that may be helpful to teachers who have not access to books 
on animal life, but we hope the children will be encouraged to make 

observations themselves on this lesson. A letter recently sent from 

one of the principals of a New York school says that the most serious 

enemy of the young apple trees in his section is the rabbit. While 

we do not believe young children should be encouraged in taking 
life, they should be taught to make actual observations on animal 
life that their knowledge may be as complete and practical as possible. 

As the children study each plant teach 

them to associate it with other plants of 

the same family. Classification of plants 
and animals gives foundation for actual 

study, and quite young children take an 

interest in tracing likenesses and differ- 

ences in the individuals of the same 
family. 

Letters —We are very anxious to have 

at least three letters during the year from 

each child receiving our Leaflets. We 

ask most earnestly that teachers have 

the children write to us during the com- 

ing months. These letters help us to get 

the point of view of the children and 

often to find out their needs. The children 
Fic. 24.—To what family of plants may write on any outdoor subject and 

does: Hie cloner ‘belasag £ we prefer to have the letters sent to us 
without corrections. We are not particular as to the kind of paper 

the children use. We hope they will write freely, knowing we shall 

not be critical in regard to penmanship or punctuation. We like to 

get the thought of the child. Following is a little letter very satis- 

factory to us: 

Dear SIR: 

My friend and I got in an argument, one night I saw something up 
by the moon that looked some like a star. About 8 o’clock it was on 
the north side of the moon and about ro o’clock it was above the moon. 
I told my friend that it was a Electric Bloon and it was sent up from 
the big citys and that no one went with it. He ask his folks about it 
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and they said it wasent a Electric Bloon and that they never sent up 

any kind of a Bloon with out some one went with it. 

Pleas write and tell me weather they do send up Electric Bloons 

or not and tell me weather any one goes with them or not. 

Yours truly, 

Ivan SAWYER 

Ivan was interested enough to ask for information. The reply sent 

to him from the office of the Weather Bureau at Ithaca was as follows: 

Mr. IvAN SAWYER, 

Ischua, N. Y. 

DEAR FRIEND: 

Your letter asking about the 
balloon has been handed to me 

by Miss McCloskey with the 

request that I should answer 

it as the Weather Bureau is 

somewhat interested in bal- 

loons. Our people at Mount 

Weather, Virginia, have sent 

up what are called captive bal- 
loons and kites for the pur- 

pose of ascertaining some facts 

about the air far above the 

earth’s surface, especially its 

temperature. Other persons too 

have made use of the captive 

balloons, experimenting with 

different gases to find which Fic. 25.—The locust tree. To what family 

would give the best results with meee = halen 

balloons of various materials. These balloons, you will no doubt be 

interested to learn, are sent up without any person going along: they 

are too small to carry the weight of [a man. Such a balloon might 
have some kind of light suspended from it so that it could be watched 

at night, but I cannot be sure whether this is what you saw or not. 

Yours truly, 

WILFRED M. WItson, 

Section Director 
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Will you not encourage your boys and girls to seek expert informa- 

tion along lines that interest them? 

Here is another letter. Note the interest taken in sounds. 

Dear Miss McCiosKEy 

I was down in the woods I could hear a squirrel. I heard a partridge 
drumming I could hear the crows cawing. 

I could hear the cars. When I was down in the woods I could hear 
a funny hush through the trees. I could hear a man shooting a gun. 
I heard a dog bark. I heard a man chopping wood I heard the leaves 

when I would step in them. And when the man would chop a tree down 
I could hear the twigs break off the tree. 

When the man would chop a limb off I could hear them strike the 
ground. 

Yours truly, 

GLEN McGratuH 

Glen really caught the spirit of the out-of-doors and the letter sent 

to us was worth composing and well worth receiving. 

We hope each teacher will realize it is most important to this work 
that we receive letters from the children. We can not answer all the 

letters personally but we shall try to acknowledge the receipt of them. 
The teacher should always send us his full name and address with 
each set of letters. 

Quotations.—It is valuable for the pupils to commit to memory good 

quotations. These will be remembered and enjoyed in all the years to 
come. Many a long journey has been made pleasanter by recalling 

bits of poetry learned long before; and many a monotonous piece of 

work relieved in the same way. Charles Eliot Norton says: ‘‘ What- 

ever your occupation may be, and however crowded your hours with 

affairs, do not fail to secure at least a few minutes every day for refresh- 
ment of your inner life with a bit of poetry.’’ In the Outlook to Nature, 

L. H. Bailey says: ‘‘I believe in the power of poetry,—in its power 
to put a man at work with a song on his lips and to set the mind toward 
nature and naturalness.” 

Books.—It is not often that the habit of reading can be acquired 

late in life. Teachers should keep in mind the responsibility that rests 

with them in helping young persons to know and enjoy good reading. 
The companionship of books is important. To lead any young child 

to find it is to do a real service that will count for him and for all who 

know him. Teach boys and girls to read, to visit the libraries and old 
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book stores when in the city; to care about the life and times of authors. 

Books help in the real life and in the dream. We must all do a real 

work, but for our soul’s safety the dream must be in our hearts and to 

help discouraged comrades they must sometimes see it in our eyes. 
Garden Seeds.—In the March Leaflet we will give suggestions for 

making gardens. Nearly all educators now realize how valuable garden 

making is in connection with school work. It is gratifying to find how 

many of our own teachers realize that it is important to have the children 

plant something even if a well-ordered piece of garden work can not be 

done on the school grounds. It is well worth the while to plant the seeds 

and have the children get the initial lessons on the growing of plants. 

We are already receiving letters asking if we send out seeds from the 

College of Agriculture. We regret very much that it is impossible for 
us to send seeds to the schools. Seeds can be obtained, however, with 

but little trouble and cost, from James Vick’s Sons of Rochester. We 

are printing their announcement and wish the teachers would read it 

over carefully before encouraging the children to send for seeds. The 

teacher should send all orders with great care. It would be well to 

follow the form given in this issue so that the seed house may have no 
difficulty in knowing the full name and Post Office address of the teacher, 
and exactly what the order calls for. 

Send all orders through the teacher. 

PEPE ICE a ote: ois: ssa,0, 0:9, 208°ok nh ca eee pee Eee State .1s. Seite Mie te ee eee 
DNS i Preaek, Pu oy ite ree ho, eke ee 

James VIcK’s Sons 

189 Main Street, East. 18-20 Stone Street 
Rochester, N. Y. 

Please fill our order for the following: 

Flower Seeds 

Meera a <a Asters ) Dwarf 
Be sd. Alyssum » 6) 0,05) + NAStUTiM, or 
4 yee ae Bachelor’s Button j climbing 
PARDRE (ara ae Calliopsis jt vse ee Ree 
Peer aod Candytuft NE eae a at lop 
NE 3 06's Dianthus Mie cote PEO 
etn a eside Marigold vie Eat eaeimGatsiosa: 
Oe OP Mignonette sess. e9weet Peas 
Brides. 5s Morning Glory Sin Wye AAAI 

Vegetable Seeds 

Se Beans 2 kts ee PORIONS 
ick eaters Beets sists sa ieg HRAGISD. 
RNa 3 Carrots >is oa epee 
Pb ABS oi Lettuce waee+...oweet Corn 

Postage two cents extra for every 12 packets of flower seed, and three cents 
extra for every 12 packets of vegetable seeds. Large orders will go cheaper by 
express, charges to be paid by the purchaser. No order accepted for less than one 
dozen packets. 



922 RuraLt ScHoor LEAFLET. 

NATURE-STUDY SYLLABUS 

THE PEA 

Apa E. GEorGIA 

ESSONS which may be worked out in observa- 

tions on the growth of a plant “from seed to 

seed ’’ are never more interesting than when 

they are about something with which we think 

ourselves already well acquainted. Nearly all 

country children have seen pea-vines growing 

and bearing, but the number of interesting new 

things which they may discover during a study 

of them will probably be very many. 

LEsson I.—Germination 

Purpose.—To lead the children to see that knowledge of soil and 

condition suited to a plant, and the care to make the seedlings com- 

fortable and give them a vigorous start, is necessary to obtain a good 
crop. 

Material_—A quantity of seed-peas of several varieties, the smooth, 

the wrinkled and also the sweet pea. Seeds of each may be subjected 

to the same and varying conditions and their results noted. Some 

may be soaked before planting, others not; some be put in the light, 

others kept in the shade; some be kept where there is warmth, others 

where it is cool, and others subjected to changes of temperature; some 

may be planted in soil which is fertile and well pulverized; others in 

coarse and lumpy earth, others in sand or sawdust; some may be laid 

between sheets of moist blotting paper which may be lifted to watch 

the growth of the roots and the feeding hair-roots. A tumbler of water 
over which a bit of coarse-meshed cloth has been tied so as to hold the 

seeds on its surface in contact with the water also gives a good oppor- 

tunity to watch root action. 

Facts for the teacher’s use—Of the garden peas, one kind, the sugar 

pea, is eaten pod and all like string-beans; of the shelling kinds, there 

are two general classes, those with wrinkled seeds and those with smooth 

seeds, of which the former are sweeter and richer in flavor but are not 

adapted to early planting, as the seed decays in soil which is cold and 

damp. The little scar called a hilum on the side of the seed shows 
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where it was attached to the pod in which it grew. In many varieties 

it is white, but the well-known ‘‘ Black-eyed Marrowfat”’ received its 

name from the color of this scar. 

The seed divides readily into two sections, between which one may 

see with a lens the germ of the future plant, its small white leaves tightly 

folded into the smallest possible space, but all ready to spring into 

growth the moment that right conditions of soil and moisture are given. 

The sprout pushes through the skin at a point very near the scar on 

the seed-coat, and root and leaf-shoot emerge from the same place 

but immediately turn in opposite directions of growth, the leaf reaching 

upward for light and root plunging downward into the soil. Some 

part of the plant absorbs the food stored in the seed, as growth is much 

retarded by its removal before it is withered, but it does not appear 

above ground like its relative, the bean. The root forms many slender 

branches near the tips of which may be seen the fringe of hair-like 

feeding roots which absorb the plant-food from the soil. Drying or 

freezing of the feeding roots will destroy the plant. Smooth-shelled 

peas thrive best in a cool, damp soil and atmosphere and are, therefore, 

planted as early as the soil can be worked. A frost which does not 

penetrate the soil will do them little injury. 

Observations by pupils.— 

1. What is the color of the dried pea? Is it of the same color inside? 

Is its skin wrinkled or smooth? Is the skin thin and delicate or rather 

thick and tough? 

2. What do you think is the cause of the spot or scar on the side of 

the seed? Does the scar differ in color in different kinds of peas? 
3. Is the seed solid or does it part readily into sections? How 

many? 

4. Split a seed carefully and look at it with a lens. Can you see the 

germ of the plant within? Soak some seeds for a few hours and then 
note whether the germs show more plainly. Can you see anything 

of the form which the future plant will have? 

s. If you can obtain a letter-scale, weigh a few peas, noting how 

many seeds there are in a quarter or half-ounce. Then soak them 

over night and weigh again to find what amount of water must be 

absorbed by the seed before it is in good condition for the germ to start 

into growth. 

6. At what point does the “‘ sprout’ break through the seed cover- 

ing? Do the root and leaf-shoot emerge from the same place or at dif- 
ferent points? Which is the first to appear? Does the fleshy part of 
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the seed form a part of the plant and come above the ground like the 

bean? What becomes of the meat of the seed after growth has started? 

7- Does the little root grow singly—a tap root—or throw out spread- 

ing branches or divide into many thread-like fibres? On what part 
of the root do the hair-like feeding rootlets show? 

8. If the sprouting seed is in a sunny window, does the leaf-shoot 
seek the light or turn from it? How does the root behave to the light? 

g. Do your seedlings seem to like or endure warmth well? Does a 

change of temperature seem to hurt them? Do you think that a late 

frost would damage a crop of early peas very much if the soil had been 

made fine before planting so that it could snuggle closely about the 
roots of the seedlings and protect the delicate feeding roots? 

to. State the conditions of soil, moisture and temperature that 

have given you the thriftiest seedlings. 

Lesson II.—Stem and Leaf 

Facts for teacher's use.—The first leaves of the pea put forth no ten- 
drils but otherwise look like the later ones. They grow alternately 

on the stalk and are compounded of from three to seven leaflets, one 

to three of which will have changed their form and become tendrils, 

these being always at the top of the leaf. The stalk of the pea-vine is 
very tough but not woody enough to support itself so it continually 

reaches after something to which its tendrils may cling. The stalk is 

more or less angled, some varieties being only slightly so, but the sweet 

pea has a winged and flattened stalk, the wings being thin and green 

like the leaves. The leaf-stems differ from the stalk in being slightly 

flattened and grooved on the upper side, thus forming a’channel down 

which rain or dew is carried to the central stem. The big clasping 

stipules at the base of the leaves also make cups to hold water and pea- 

pickers know how slow the vines are to dry after a shower or heavy 

dew and expect the ground to be always moist in a thrifty pea patch 

while the green seeds are growing. Stem and leaf are sweet to the 
taste and cattle are very fond of green pea-vines. 

Observations by pupils. — 

1. Do the first leaves which unfold from the sweet-pea look like 

the later ones? Are pea-leaves simple or compound? Do they grow 

opposite each other on the stalk or alternately? 

2. Is the stem of the plant round or angled or smooth and winged? 

Is it solid or hollow? Does the stem of the sweet pea resemble that 

of the garden pea? Are their leaves alike in shape? 
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3. Is the leaf-stem round or grooved or angled? Is it shaped like 

the main stem of the plant? Has it a leaflet at its tip? 

4. From what point do the tendrils spring and what is the usual 

number of tendrils? Do you think from the position of the tendrils 

that they are really leaflets which have changed their shape? Of what 

use is the tendril to the plant? Do they always curl in the same 
direction? 

5. What are the large, leaf-like appendages at the base of the leaf- 

stems called? Do they hold their place or fall away when the leaf is 
grown? 

6. Are the leaves the same color above and below? Are they smooth 

or rough or downy? Do animals like them to eat? Are they good fodder, 
either dry or green? 

Lesson III.—Flower and Fruit 

Facts for teacher’s use.—The pea-blossom is one of the most beautiful 
of flowers and the different parts have been named from their shape. 
The wide-spreading upper petal is the banner or standard, the two at 

the side are named the wings, and the two lower ones, grown together 

in the form of a boat, are called the keel. When the flaunting banner 

has caught the attention of some bee who is out after nectar and she 

alights on the waiting keel, up flies the cluster of stamens, dusting her 
with pollen; when she repeats the act in another flower, she crawls 
over the tip of the pistil, brushing off upon it some grains of the life- 
giving pollen which it is waiting to receive. Very soon after pollination 
one can see that the little green peas have begun to grow. 

The pod is stiffened by a strong fiber along the edge to which the 

seeds are attached and this side is more difficult to open than the other, 

but when the seed is ripe this fibre acts as a spring, contracting and 
bursting open the pod and curling each side of it in spiral form, thus 

flinging the dry seeds to some distance. 

Observations by pupils.— 

1. How many parts are there in the calyx or small green cup behind 
the flower of the pea? Are all the points of the same size? 

2. Separate the colored petals and draw as well as you can their shape. 
3. Take a fully-opened flower and press downward with the tip of 

the finger upon the two petals which have grown together in the shape 

of a boat. What happens? Suppose the same pressure had been given 

by the weight of a bee alighting on the keel; what would happen when 
she visited another pea-blossom? 
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4. How many stamens are there in the pea-blossom? How are they 
arranged? 

5. What is the shape of the pistil? 

6. Take a flower that has begun to wilt, showing that pollination 
has taken place, and hold the pistil to the light. Can you see the small 

pod and count the number of seeds it will contain? 

7. Which side of the pod opens easiest, the side to which the seeds 

are attached or the other? 

8. When peas get ripe do the pods remain closed or split open of 

-themselves? Do they twist or curl in any way and thus form a sort of 

spring gun to hurl the seeds away from the parent plant? 

Lesson 1V.—Value of Peas as Food for Man, for Animals, for the Soil 

The way in which food is absorbed by the body and made to build 

up new tissues to replace those which are worn out in the daily activities 

of life is hard for grown-ups to understand, and this part of the lesson 

cannot well be put in the form of questions to be answered by observa- 

tion. But children can readily be brought to see that all food of 

every kind comes from the soil, in some form of plant life on which all 
animal life, including mankind, is dependent. 

With busy, hard-working people the parts of the body that wear 

out fastest are the muscles and tendons, which of course, are in constant 

exercise. These parts of the body are largely made up of what are called 

‘‘ nitrogenous materials ’’ and the food which rebuilds them should be 

rich in nitrogen. The family of plants called Legumes to which the pea 

and the bean belong are rich in nitrogen. These plants also contain 

some oil which helps to make the body fat and to keep it warm. Their 

chief value as a food for man and beast, however, is as makers of muscle 

or lean meat. The healthy appetite usually craves the food of which 

the body is most in need, and to the active worker this should be some- 

thing to restore the used-up tissues of the muscles. How the lumber- 

men in the logging camps like the rich, thick soup made from “ pea- 

meal” and the dish of baked beans which follows it! The armies of 
the world too, have learned that the soldier must have “ rations’ that 

contain*much nitrogen if his muscles are to be kept in condition to 

endure the hard marches and the severe strain of battle. So, good 

lean meat and peas and beans are always found in an army’s com- 

missary. 
Ages ago the lentil, a small pea grown for food in Europe and Asia, 

was known as “‘ the poor man’s meat,” and the later wisdom of chemical 
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analysis proved that it really did contain much of the same food material 

as the more expensive meat diet which the poorer people could not 

often afford. Working horses too,and other animals which are growing up 

or being fattened for market, put on many pounds of solid meat when 

they are fed on alfalfa hay, pea-meal, soja-beans (which are really a kind 

of peas) and other leguminous plants. Split peas are also good food 

for poultry. 

The wise farmer carefully saves all the manure from his stables 
and poultry yards and puts the fertilizer so rich in nitrogen back on 

the land to serve as food for more growing plants. Where does 

the pea-plant and its relatives get the nitrogen which they store 

away so plentifully in their fleshy seeds? Not altogether from the 

soil, for not many soils are rich in nitrates and of all the fertilizers 

which the farmer uses, those that are nitrogenous are the most 

costly. But four-fifths of the atmosphere is nitrogen and it has been 

discovered that leguminous plants can feed largely upon the nitrogen 

of the air and store it up in their tissues as they grow. It is believed 

that the plants are enabled to get this nitrogen through the activity 

of the lower and very minute forms of life known as bacteria or microbes, 

which can be seen only by the aid of the microscope. Just how the 

plants and bacteria work together is not fully known, but it is an esvab- 

lished fact that the family of Legumes not only do not exhaust the soil 

as most other plants do in growing, but often leave it in better condition 

than before the crop was sown. This is why the farmer plows under 

his field of early dwarf pea-vines as scon as the crop is picked, and puts 

in something else to grow, knowing that the decaying plants put back 

into the soil as much or more fertilizing material than they removed 

from it. Other plants of this family have even more of this beneficial 

quality than the pea, but they are not at the same time a dainty food 

for our tables, good provender for our herds and flocks, and a benefit 

to the soil in which they grew. 
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ANIMAL STUDY 

ApbA E. GEORGIA 

Editor’s Note.—In the required work of the Syllabus for this year, the 

children in the more advanced grades are to study the Horse, Cat, Rabbit, 

Squirrel, and Mouse with reference to their use and harm to man. Feol- 
lowing are some suggestions that may be helpful to teachers in such study. 
By means of the questions teachers can lead the children to make observa- 
tions on facts given. It is suggested in the Syllabus that comparison be 

made between the dog and the animals considered in this lesson. 

It is not enough merely to be able to tell the name of an animal when 

we see it. We should know not only its size and structure, but its 

home, its habits, its food, its clothing, its rate of increase, its friends, 

and its enemies. 

The intelligent farmer will try to get all the forces of nature to work 

with him and for him in his great task of feeding and clothing the world. 

To grow up with mistaken ideas about the forces that are for him or 
against him might be a great misfortune. It, therefore, pays the farm 
hoy or girl to study the insects, birds, and animals about the home 
with a view to getting acquainted with them. Then the girl will not 

fear the warty toad that she meets in the garden, or the harmless bats 

that flit through open windows after flies or mosquitoes; and the boy 

will not destroy bumble-bees’ nests in the spring nor kill the screech- 

owl that lives in the barn loft,—for without the bees, the clover field 

could not produce seed, and the owl is a better mouser than a cat. 

The Horse.—In spite of steam engines, motor cars, and electric power, 

the number of horses in the service of men throughout the world, con- 

stantly grows larger. An animal so powerful, so intelligent and so 

faithful is not likely to be set aside for even the most remarkable of 
machines. True the machine is more enduring and after a supply of 
coal or gasolene can go on with its work, while the horse must have 
time to rest its tired muscles in addition to food and drink. The most 
costly machine, however, can generally do only the one thing that it 

was made to do, while the well-trained horse is able to do a great many 
things in many different places and under different circumstances. 

The horse is useful for labor and for pleasure driving. The manure 

is used to enrich the farm. After death the hoofs are ground into glue 

and the bones into fertilizer, the skin is made into boots and shoes, 
and the body becomes fertilizer. 
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A vicious horse is a very dangerous animal. It may endanger life 
by biting, kicking, or running away. 

1. Make a list of all the different kinds of labor performed on your 

farm by the horse. 

2. Would it have been possible to have done many of these tasks 

without the help of the horse? Would it have cost more to have done so? 

3. How many of the farm tools and machines need the help of the horse 

to be of service? 

4. Would a horse 

fit for carriage ser- 

vice bea good worker 

on a farm? About 

what kindand weight 

of horse would be 

most useful to a 

farmer? 

5. The wages of a 

horse for the work 

he does are his food, 

his well-bedded 

stable, and the labor 

of grooming him. 

Does it pay to under- 

pay him? 

6. In what other 

ways does the horse 

help to make the 
farm fertile besides Fic. 26.—Ponies. Bring one to the school yard for a 

his labor of tilling it? ate 
7. How old should be the colt to be sufficiently grown-up for a farm 

hand? While he is growing how should his food differ from that of 

the grown-up horses? 
8. When the life work of the horse is done, of what use is the 

body? 
The Cat.—The cat is a very different animal from the large and useful 

horse. It is harder to make sure in one’s mind whether she is helpful 
or harmful to the farm life. 

When foraging for herself the food of the cat may be rats and mice, 

squirrels, birds, and even snakes. Unless trained when young to leave 

the inhabitants of the poultry yard alone she is more destructive than 

any owl or hawk. She should never be allowed to become extremely 
30 
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hungry because she is a poor mouser unless well fed and is very destruc- ‘ 

tive when obliged to seek her own food. 

Owls and hawks are better mousers than cats. Only one or twoll 

of the owls and hawks are destructive to poultry. A terrier could easily © 
take the place of a cat as a mouse and rat killer. ; 

The cat is attractive, loves her home, and when trained to hunt 

only injurious rodents, may be a good citizen of the farm. She is some- 
times a dangerous pet, because she may contract diseases of the throat — 

and’skin which are communicable to the members of the family. | 
Cat gut is used for violin strings and the fur is used to line coats and © | 

ba like. 

‘1. What food does the cat seek when foraging for herself? ; 

. Does she ever kill chickens or the useful song birds? | 
3. Can she be trained to respect such property when she is youn 

Give reason for your answer. : 

4. Is the cat as good a mouser when left to herself as when she is — 

well fed? | 
5. Could any animal, eres to the birds and chickens, take the 

place of a cat as mouse killer? 

Fhe Rabbit.—The rabbit is so prolific, has such a keen appetite, and 
its’ active life gives it such a good digestion that the harm rather — 

overbalances the benefits. In some instances rabbits destroy whole 
orchards: Nursery men lose large quantities of their stock and the 

truck gardeners have no worse enemies than a nearby family of rabbits. 
The meat of rabbits is very good for food. Their fur, though not 

very durable, is much used for coat linings. Rabbits have many enemies 

or they would be a greater menace to the prosperity of the farmer 

than they are. Owls, hawks, foxes, and weasels feed on them and 

they are hunted by men and boys. 

1. What is the food of the rabbit in summer? In winter? 

2. What damage do rabbits sometimes do in truck gardens? In 

orchards? In nurseries of young trees? 

3. What good do they do to balance the harm? Are their bodies 
good to eat? Is their fur good to wear? 

4. What enemies have rabbits besides the men who hunt them? 

The Squirrel—Chickaree, the Red Squirrel, the little striped Chip- 
munk, and big Grey Shadow-tail are all familiar to country children 

but are they really very well known? 

Like the rabbit the squirrel takes his food from the crops that are 

of value to the farm. The best nuts on the tree are none too good for 

him. He will always take nuts of the shag-bark hickory in preference 
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to pig nuts while they last. Chipmunks fill their nests with grain or 
buckwheat. Besides the nuts and grains the red squirrel destroys eggs 

and young nestlings of the valuable song birds that keep the trees 
free from insects. On the other hand, there are birds that like squirrel 

meat. Owls and hawks feed on squirrels; also foxes and weasels. Squir- 

rels sometimes plant valuable trees. The hoard may be forgotten 

or the squirrel may be killed and the buried nuts are left to grow. 
The bodies of squirrels, though small, are very delicious food and 

the fur is fine and soft and for its size valuable. 
1. Do squirrels take any other food from the farm crops except the 

nuts from the trees? 

2. Do they eat birds’ eggs or the young nestlings of singing 

birds? 

3. Have they bird enemies who in turn eat them? 

4. Is the squirrel sometimes a tree planter whose buried nuts and 
acorns grow for the farmers’ benefit? 

5. Are their small bodies useful as food? 
6. Is their fur of any value as clothing? 

The Mouse.—Little good can be said of the mouse except that she 
is a tender mother, a careful housekeeper, and exceedingly neat about 

her person. Her food when she lives in the fields and woods consists 

of the grass seeds which the farmer prefers should drop down into the 

soil and grow, the roots of the grass whose tender feeding tips she gnaws, 

destroying its power to grow. She does almost as much damage to young 

trees of the nursery stock as the rabbit. As house mouse she not only 

destroys food but gnaws holes through walls, makes nests in valuable 
articles like feather pillows or soft woolen blankets, and is often a great 

nuisance. She has many enemies; the mousing cat, weasel, skunk, 

hawks, and owls are all forever on the watch for her. 

1. What is the food of a mouse living in the fields and woods? 

2. What enemies are on the watch for it there? 

3. Does it ever gnaw the roots of the grass as well as eat the seeds 

when ripe? 

4. Does it damage young trees by gnawing the tender green bark? 

5. What is its food in the houses in which it comes to live? 
6. Does it damage other things besides eatables? 

7. Is it the same kind of mouse that lives in the wood or fields that 
comes into the house to live ? 

8. Tell how many different kinds of mice you have seen and how 

they differ in appearance. 

g. What do you think the most humane way to get rid of mice? 
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QUOTATIONS 

“Through every happy line I sing 
I feel the tonic of the spring. 
The day is like an old-time face 
That gleams across some grassy place— 
An old-time face—an old-time chum 
Who rises from the grave to come 
And lure me back along the ways 
Of time’s all-golden yesterdays. 
Sweet day! to thus remind me of 
That truant boy I used to love— 
To set, once more, his finger-tips 
Against the blossom of his lips, 
And pipe for me the signal known 
By none but him and me alone! ”’ 

—James Whitcombe Riley 

**T come upon it suddenly, alone— 
A little pathway winding in the weeds 

That fringe the roadside; and with dreams my own, 
I wander as it leads.” 

—James Whitcombe Riley 

““ When country roads begin to thaw 
In mottled spots of damp and dust, 

And fences by the margin draw 
Along the frosty crust 
Their graphic silhouettes, I say, 
The Spring is coming round this way.” 

—James Whitcombe Riley 

‘* As from a hidden organ-loft upsoaring, 
The rare song-rapture rises through the hush; 

So from the topmost boughs outpouring 
Flows all the liquid silver of the thrush.”’ 

—Mrs. Merrill E. Gates 

** Welcome are both their voices, 
And I know not which is best— 

The laughter that slips from the Ocean’s lips, 
Or the comfortless Wind’s unrest. 

There’s a pang in all rejoicing, 
A joy in the heart of pain, 

And the Wind that saddens, the Sea that gladdens, 
Are singing the self-same strain.” 

—Bayard Taylor 
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“ He and the storm wild friends together, 

Himself a part of wind and weather.” 

— Harriet. Prescott Spofford 

LETTER TO BOYS AND GIRLS 

DEAR Boys AND GIRLS: 

Here it is almost spring time! Who would have thought it! If you 

should go into the woods one of these warm February days you would 

be surprised to find how much real spring feeling is there. This month, 

drear to many persons, has so many caarms of its own and so many 

mysterious promises, that we want you to find them, you who are to 

love the country and to be real naturalists. Go out in sleet and 
rain and snow —be a part of wind and weather. Keep sturdy hearts 
and steady feet when the cold blasts come, and you will feel free as 

a sea gull and strong as an eagle. There will be thaws this month, and 

trom your window you will watch someone disappear in a fog. The old 

933 
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street lamp will be dim. Things will seem damp and chill but you will 

like it all and after a bit you will go back to the fire-light glow. 

Because February offers so much and because young eyes might miss 

See I want you to be on the lookout for the following: 

. Note whether the distant hills and mountains nave a different 
a as spring comes on. 

2. Observe closely the birds that have been with you all winter. Do 

the chick-a-dee’s notes sound the same? How about the downy 
woodpecker ? 

3. Listen for the first notes of the spring peepers. They make music 
you must not fail to hear, music that will sometimes make you dream 
of wonderful far-away worlds. 

4. Bring some branches of trees into the schoolroom and ask your 

teacher to put them into water for you. Watch what happens. In 

Zz such observations can you learn to dis- 

tinguish fruit buds and leaf buds? 

5. Keep a record of any insects that 

come to life in the warm February days. 

6. Keep a record of the animal life you 

see as you go to and from school. 

7. Keep a record of the order in which 

the spring flowers appear in your neigh- 

borhood; if you do not know the names 

of any of the spring flowers be sure to 

send a blossom to me and I will tell you 

what it is. 

8. Keep also a record of the order in 

Germinating seeds which the trees leaf out. Do you find 

any trees that blossom before their leaves appear? 

g. Watch the change of color in the twigs during late February and 

early March. 

For your special lessons this month we want you to germinate some 

seeds. Bring to school as many kinds of seeds as you can find either 

at home or on your way to school. Put up a collection of seeds on 
card board or in small bottles, label them, and add them to your school- 

room museum. It is very wonderful to note how many different sizes, 
shapes, colors, and markings you will find in the different seeds. It 

may be interesting to find who in your school will make the largest 

contribution to this collection. The boy or girl who begins young to 

undertake something that is suggested for increasing his knowledge, is 
likely to be more ready when he grows up to undertake work that will 

count greatly for his success. 
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We want you to germinate peas this month. Your teacher will tell 

you how to watch the plant develop from the seed. Have some plants 

of peas at home as well as at school. You will be able to get enough 

soil, perhaps, from someone who has house plants. Put it in a tomato 

can and plant the pea seeds in it. You will find it interesting to watch 
a little plant grow. Watch it every day and see what happens. A good 

way to see a plant develop is to line a glass with blotting paper; fill the 
inside with moist sawdust, which you must keep moist, and place the 

seeds between the blotting paper and the glass. You can then see a little 

plant grow and form roots and leaves. 

As you study the different plants I want you to know that they 

may be placed in groups called families because of similar character- 

istics. Even young folks can look for these likenesses in plants and 

will find it very interesting. One of the botanists in this country, 
rummaging in a garret when he was twelve years old, found a book from 

which he learned that plants are grouped in families. He had not 

known this fact before. From that time he began to make a study 
of plants and has contributed valuable knowledge along this line for 
all students of plant life. 

Oftentimes members of the plant family differ very much in appear- 
ance. You may have to study them closely to find ways in which they 
are related. You will at once be able to see a similarity in beans and 
peas, but clovers, belonging to the same family, look quite different at 

first. You may be surprised to know that a Judas tree and a locust 

tree belong also to this family. If anyone in the schoolroom owns a . 

botany, look over the large number of plants that are related to the 

beans and peas. 
Do not fail to watch some seeds develop into a plant and to write 

us about them. 
Sincerely your friend, 

AxiceE G. McCLoskKEy 

CORNELL CONTESTS 

Our boys and girls are probably anxious to learn the results of 
the Cornell Contests for which prizes were offered last year. We shall 
not be able to make a report on the contests until next month. We 

shall then publish names of contestants and the winners of prizes, also 

some of the best compositions. 
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LETTERS FROM BOYS AND GIRLS 

Try to write to us at least once a month. Remember that to every 
one sending three letters on outdoor subjects during the year we shall 

send a picture. Ask your teacher to let you have a Cornell letter-writing 

day. Tell us what you have learned of outdoor life during the month. 
Address your letters to 

ALIcE G. McCLoskKey, 

College of Agriculture, 
Ithaca, N. Y. 

QUOTATIONS 
Fione Macleod, the pen name of William Sharpe, a Scotch 

writer of prose and poetry. 

James Whitcombe Riley, an American poet living in Indiana. 

“Swiftly the dews of the gloaming are falling: 

Faintly the bugles of Dreamland are calling. 

O hearken, my darling, the elf-flutes are blowing 

The shining-eyed folk from the hillside are flowing, 

|’ the moonshine the wild-apple blossoms are snowing, 

And louder and louder where the white dews are falling 

The far-away bugles of Dreamland are calling.” 

— Fione Macleod 

“When suddenly some shadow-bird 
Coes wavering beneath the gaze, 

And through the hedge the moan is heard 

Of kine that fain would graze 

in grasses new, I smile and say, 

The spring is coming round this way.” 

—James Whitcombe Riley 
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GARDENING 

“The nature-desire may be perpetual and constant, but the garden-Ddesire 

returns mith every nem springtime”—L. H. Barley 

In March the garden-desire begins 

IG 4 to manifest itself and in almost 

A every mind open to the possibili- 

a ties of the multitude of interests 

in a garden, the anticipation is fuil 

of joy. Dean Bailey says: 

“Sooner or later, every person 

feels this desire to plant something. 

It is the return to Eden, the return 

to ourselves after the long estrange- 

ment of our artificial lives. One 

of us dreams of a little patch of 
orchard bounded by cool grassy 

banks. Another wants a snug and 

tidy garden-plat bounded by a wall 

and a lattice, and at one side a 

tinker’s room of tools, rakes and 

hoes and watering-cans, and as- 

sorted sizes of pots, and boxes con- 

taining string and labels and screws 

and bits of wire. In this room he would work when the rain falls 

heavily on the roof and pours across the doorway from the wide-hang- 

ing eaves. Others want long, trim rows of strawberries, beets and 

onions, with beds of lettuce, hills of squashes and clumps of hyssop and 

sage in the corners, all ranged and labeled as the bogks on a shelf. Others 

want tumbling piles of vines shot through with wild asters and the spires 

of hollyhocks. Still others would roam afield and find their satisfaction 
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in the things that by chance have found a place in which to grow. But, 

whatever the form of the wish, the substance is the same—it is the 

natural man longing to express itself. It is the desire to be alone with 

something that understands you. I lave heard the gardener talk to 

his plants and not one of them disputed with him.” 
Gardening is now recognized as having much educational value. A 

child properly trained in gardening gains knowledge of natural forces 

in the most direct way. He forms habits of industry, learns patience 

and perseverance, learns to meet adversity, develops his reasoning 

powers, spends hours with useful and beautiful things, has physical 

exercise under ideal conditions, and at the same time is laying the 
foundation for delightful and wholesome recreation in later life. 

The increasing interest in social conditions promises much for the 

future of this work. The time is coming when there will be in every 

live community a playground,a children’s garden, and a model kitchen. 

The gardens will be under the direction of a trained horticulturist, a 
man of personality who will direct the children in growing plants 

under the best possible conditions. There will be also a market place 
conducted largely by the children under an able director in which will 

be sold vegetables, flowers, small fruits, and the like, grown in the public 

gardens. Such institutions will provide occupation for children 

during the vacation time, giving them opportunity for work and play, 

as well as practical preparation for life. 

But this day in many places is not yet come. In the meantime, 

teachers, realizing the importance of school-gardening, can gradually 

help in this movement by making gardening a part of the school work. 

If there is not a large piece of ground for a school-garden, a little 

corner can be found in which the class will be able to plant a few seeds 

and perhaps harvest a small crop before the close of the school year. 

- Seeds are wonderful in themselves. The miracle of a poppy would 
alone be a lesson worth the while. Let the child realize the wonder of 

a radish plant coming from the small seed that is put into the earth. 

We have had some experience with school-gardens and in this 

Leaflet we will give facts that have come largely from our own working 

out of garden problems. Some of these facts and suggestions have been 

published before. Since we are working with teachcrs in cities, villages, 

and rural districts, we have thought it best to make suggestions for 

gardens managed under different conditions. 

I wish every teacher might be with me once by day and once by night 

in a garden that I know and love. The practical side of gardening is 

distinctly important and of itself would be worth while in the education 
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of a child; but when we realize the spiritual development that can come 

through the love of growing plants, we find our responsibility in 

putting this development into as many lives as possible. In my 

garden I do not know which hour of the day is most rich and developing, 

the hour in early morning, at high noon, at twilight, or by moonlight. 

Poppies you will find there by hundreds—Shirley poppies—in all their 

marvelous coloring of pink and white; California poppies with the rich 

yellow and green; hundreds of sprays of gypsophila, the spirit flower 

of the gardens; very much crimson phlox, pansies, forget-me-nots, nas- 

turtiums, bachelor’s buttons, petunias, deep, rich purple petunias; love- 

in-the-mist, and many many others. Having grown these plants and 

watched them with real response to their individuality and beauty, one 

hungers for the time to come each year when they will again blossom. 
Encourage every little child you know to have a garden and to grow both 

vegetables and flowers, shrubs and trees, wayside and wood plants. 

Teach the children the following lines from which they may learn 
some things a poet found in a harvest: : 

“ For I planted these orchard trees myself 
On hillside slopes that belong to me; 

Where visions are wide and winds are free 

That all the round year might come to my shelf. 

And there on my shelves the white winter through 
Pippin and Pearmain, Rambo, and Spy, 

Greening and Swaar and Spitzenburghs lie 
With memories tense of sun and dew. 

They bring the great fields and the fence-rows here, 

The ground-bird’s nest and the cow-bell’s stroke, 

The tent-worm’s web and the night-fire’s smoke, 

And smell of the smartweed through all the year. 

They bring me the days when the ground was turned, 

When the trees were pruned and tilled and sprayed, 

When the sprouts were cut and grafts were made, 

When fields were cleaned and the brush-wood piles burned.” 

—L. H. Bailey 
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SCHOOL GARDENS 

NUMBER of persons have failed in 

school-gardens largely because they 

did not give sufficient thought and 

preparation to the work. Some en- 

thusiasts undertook the enterprise 

because it was a new feature in 

education, and was more or less in- 

teresting to the public. But when 

there was realization of the labor 

ve ies nae necessary to keep a piece of ground 

2 oe | 8 in cultivation, and the amount of 

. ‘ effort needed in the beginning to 

keep the children interested, there 

was not enough enthusiasm left to 

investigate the cause of the difficul- 

ties, and overcome them. 

Very often too much is attempted 
the first year. Some very attractive 

school-gardening work has been done 

on large pieces of ground with hun- 

dreds of children. The persons who 

have made a success of this work 

have had deep belief in its value, 

and have given much perseverance 

and time to developing the enter- 

prise. Noting their success, many 
Fic. 27.—Enitrance to the Ithaca school- teachers have endeavored to do like- 

seas wise. They have had the children 

cultivate some large piece of ground, difficult perhaps to work, and 

failure followed. It were far better to make very small beginnings, 

teaching children to cultivate a few plants well, than to have them 

undertake too much without knowledge or energy to complete what 

they have begun. Let the first efforts be very simple. 

But make a beginning. Whatever the hardships, it is worth the while, 

if for no other reason than to give the children the resource that love of 

gardening brings into their lives. Do you think that gardening is a 

wholesome and healthful thing for little children, for their bodies and 

their minds? If so, give the young persons in your community, whether 
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in the country or the city, this opportunity for development. Do not be 

discouraged if those who sit by the wayside question your success. Some 

persons will expect to see the children carrying baskets of flowers to the 

hospitals at the end of the first year; they will expect the garden to be 

a thing of beauty, free from weeds. Do not be discouraged if you can- 

not accomplish all this. If a fair start is made in the first year, time 

will bring about desired results. Each year the work will grow stronger; 

each year the garden can be more profitably cultivated; each year the 

children’s love of the soil and the green things growing will increase. 

Let us first consider a school-garden under favorable conditions. There 

is a piece of ground, a half-acre, perhaps, in extent, not far from the 

school. This ground is at the service of the teacher and the children. 

The problem before them is to make it a productive piece of property; 

to give the greatest educational value possible per square foot. The 

proper handling of this work should to bring about definite educational 

and social development for the children. Following are some of the 

factors that should be considered in this development: 

1. Civic pride——Every citizen should consider what part he can take 

in making his city more attractive and more desirable in every way. 

The children should begin to think 

of these things. Before the piece 

of ground is touched, they should 

be given an opportunity to discuss 

the condition of the property and 

make suggestions for its improve 

ment. The school-garden should 

be one of the most marked demon- 

strations of civic betterment. 

2. Order.—A school-garden 

should be an expression of or- 

derly arrangement. If the chil- 

dren are very young, the ground 

should be prepared and staked be- 

fore they begin work. With older ~S ? | . 

boys and girls, however, it is well — 

to let them do everything possible aceadaMarirclds 

in connection with the develop- 

ment of the grounds. Give the children everything that you can to 
make the ground look orderly: the stakes should be the same size, twine 

the same quality and color, measuring lines the same, and the like. In 

a garden connected with a settlement, I was told that the children cut 
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the strings separating the plats, that they pulled up the stakes, and 

were generally destructive. I looked over the piece of ground, and 

was not surprised that this had taken place. The stakes were made of 

any available piece of wood that could be picked up, and the plats 

outlined by strings differing in kind and color, so that the appearance . 

of the place was not such as to demand respect. As soon as the ground 

was properly laid out, the children had an appreciation of its neat, 

oiderly appearance, and there was no further destruction. 

3. Landscape design.—It is not sufficient that a plat of ground 

should be neat and planned for utility. It should be developed along 

the lines of good landscape design. Any teacher who has this proposi- 

tion before her should, if possible, consult a landscape gardener in 

regard to her plans. It is much better to have the garden properly 

laid out in the beginning than to try to make changes after its develop- 

ment has begun. The plan of the grounds, the situation of tool house, 

pond, and the like, and the planting in the garden, should be decided 

before the ground is touched. The older children will receive valuable 

lessons in drawing up the plans and locating the different features that 

will make the grounds more useful and attractive. They should make 

maps of their own plats, marking the kinds of plants to be grown, dis- 

tances between rows, and the like. 

4. Architectural features.—Every school-garden should have a tool 

house. There should bea shelter. There should be some sort of entrance 

to the grounds marked by a signpost or archway. These architectural 

features should not be put up in a hit or miss fashion. Any architect in 

the community will be willing to suggest plain structures that have good 

architectural lines. Such features will be educative, since the children 
must see them every day. 

5. Planting.—From the very first the children should be consulted | 
regarding the planting of the school-garden. They should feel that with 

patience and perseverance this piece of ground can within a few years _ 

be made a thing of beauty and civic pride. The school-garden should 

be a place in which children will become familiar with plants that they 
will later grow in their own home gardens. 

6. Life-—The school-garden affords the best oppomaine for general 

nature-study. Here the children come intocontact with plant and animal 
life, both beneficial and injurious in connection with the garden. They 

should be given some knowledge of insect life, that they may be ready | 
to make observations as the season advances. | 

7. Inquiry, accuracy, patience, perseverance, and courage in times 
of adversity may all be developed in a school-garden. The most 
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should be made of this opportunity to strengthen these qualities 
in children. 

8. Result of labor—This can be demonstrated clearly in school- 
gardening. Careful work is rewarded. In our school-garden at Ithaca 

this point was very clearly demonstrated to the children in many ways, 

but one in particular comes to,.my mind. The tomato plants that 

were used in the gardens had been grown in individual pots. The 

children made selections for their gardens from several hundred plants, 

and were taught which were most likely to grow into productive plants. 

Fic. 29.—A tool house 

(Mr. Edward Mahoney, Yonkers, N. Y.) 

They were cautioned to put the plants into the ground in the most careful 

. way, not interfering with the root system any more than was necessary, 

and firming the ground well about the plants. They followed directions 
carefully. A few days'later there was a severe frost which killed many 

plants in the neighborhood. The children lost but twelve out of the 

four hundred, probably because of the strength of the plants and the 
care with which they were set out. 

9. Thoughtfulness for neighbors.—Oftentimes children are antagonistic 

toward one another largely because they have had no one to help them 

to a better point of view. With the right direction, it is not difficult to 
have them develop a sense of justice. In the school-garden there is 
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ample opportunity to learn that carelessness in respect to their own 
property may cause their neighbor inconvenience. 

10. Generosity.—A talk with the children as to what they will do 

with their crops will often suggest to them some pleasure they can 

give to others. This should be encouraged. I have known chil- 

dren who took more delight in giving away flowers and vegetables than 

in keeping them. All children are imitative, and in a community such 
as a school-garden one generous spirit often encourages a like spirit in 

others. 

11. Entertainment.—lf the teacher in charge of the school-garden 

will help the children give a reception on the grounds, at which they 

can entertain their parents and friends, it will be valuable in many 
ways.. In preparation for such a function, teachers will have an 

opportunity to give instruction in some social forms that will be helpful 
to the children in future life. 

Some Things to Consider in Conducting School-Gardens 

1. Organization.—A good-sized garden for children must be well 

organized. Everything should be worked out carefully before the time 

of planting, since confusion defeats the purpose and progress of the work. 

In handling large numbers, time shculd be taken for drill in the dis- 

cipline of the garden. This will be very helpful through the entire 

season. Teachers will find that a whistle will save their voices. This 

can be used as a signal, the children learning the meaning of the different 

number of times it is blown. Obedience is much more easily obtained 

out-of-doors than in the school-room. The children are more cheerful 

_and seem willing to conform to all that is necessary to make the garden 

a success. 

2. Size of plats —In staking out the ground, do not make the plats 

too large. Children become discouraged if they have more to do than 

they can do well. I have found that a plat 8xso feet occupies all 

the time that the average school-boy of ten-.or twelve years cares 

to give to gardening. If, however, the child takes the plat to make 
some money, he may be successiul in cultivating a larger piece 

of ground. 

3. Class garden.—-Satisfactory results have been obtained by having 

the entire class take charge of a piece of ground, each having a share in 

planting a row or part of a row. The children work together, and the 

birvest is used for any purpose that the children as a class desire. 
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In this way a small piece of ground can be used for a large number 

of children, 

4. Tools.—The tools should be ordered early in the season. We have 

found in our gardens, that for most work the small-sized hoes and rakes 

of good quality have been more satisfactory than large ones. The chil- 

dren can handle them more easily and in the close culture of small plats 

they are more convenient. We secured our rakes and hoes for twenty 

Fic. 30— Ithaca public school children receiving instruction in gardening 

cents apiece. We have used them for two years and they are still in 

good condition. At the close of every exercise tools should be cleaned 

and hung in the tool house. 

5. Testing seeds.—Children should learn to test seeds which they 

purchase. This may be done in the following way: Take a five- 

cent cake tin. On the bottom place a layer of cotton wadding to 

absorb and retain the moisture; over this place a sheet of moist blotting 

paper marked off in squares, each square labeled with the kind of seed 
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to be tested. Place another blotter over the seeds, and cover the tin 

with another of the same size, or a thin board. Place the tester in a 

warm room and keep the blotters moist. 

6. Markct.—The handling of produce opens a large and interest- 

ing field in education. If children wish to sell their products they 

should learn that it is always important for the market gardener 

to present his produce to the 

public in the most attractive 
form. Some children make dur- 

ing the winter the baskets in 

which they are to exhibit their 

garden products. Some day there 

may be market places in villages 

and cities for the crops grown 

in children’s gardens. This would 

add greatly to the interest the 

children would take in their 

harvests. Such an_ enterprise 

would encourage industry and 

appeal to many idle boys. 

7. Wild gardens—In some 

schools the children have very 

interesting wild gardens. A piece 

of ground has been selected for 

this purpose, the soil enriched 

with earth from the wood, and 

as the years pass the children 

have added to the number of 

; wild plants, Wood plants should 

Gene oe aie Mee Laue transplanted while in blos- 

som. If the teacher will take 

her pupils to the woods some day in spring and mark the wild plants 

by means of a piece of wood strong enough to resist the storms 

of spring and summer the children may dig up the soil in this place 

and in the fall the root of the wild plant may be obtained. One 

school in this State is trying to have specimens of all the wild flora 

in the vicinity. The children should always be cautioned against exter- 

minating wild flowers. 
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8. Old-fashioned flowers——The children of the Ithaca schools enjoyed 
laying aside a small piece of ground for a grandmother’s garden. 
In this were grown the following: 

Ice Plant Venus’s Looking Glass (blue) 
Marigold Fenzlia dianthiflora 

Pansy Musk Plant 
Portulaca Cockscomb 

Morning Glory Mignonette 

Calliopsis Double Feverfew 
Gaura (Prince’s Feather) 

Tall Zinnia Trumpet Flower 

Clarkia pulchella Globe Amaranth 

Catch Fly Petunia (single white) 
Shell Flower Sunflower 

Love-lies-bleeding Love-in-a-Mist 

Godetia Whitney Viscaria oculata 
Rose of Heaven Lady Slipper 
Four O’Clock Pot Marigold 

Sweet Sultan ‘ Bachelor’s Button 

9. Observational plats—Many children‘in villages and cities do not 
know howthecommon grains look in the field. It is a good practice to 

have observational plats in the school-garden, growing grains and some 

of the more important economic plants that are used in some form by — 

nearly all persons. In a school-garden in Chautauqua three kinds of 
oats, differing in quality, were grown, and the children had opportunity 

to observe the value of selected seed. This gave opportunity for 

discussion of plant breeding. 

10. Borders—Some place in the school-garden should be chosen 

for an attractive walk, flower-bordered on either side. In our garden 

at Ithaca we have the entire grounds flower-bordered. The entrance, 

marked by a signpost, leads along a path eight feet wide and seventy 

feet long used as an approach to the tool house and assembly arbor. 

This path has a border on each side in which last year were grown the 
following: Nasturtiums, bachelor’s buttons, marigolds, zinnias, lark- 

spur, and sunflowers. The lowest-growing flowers, the dwarf nastur- 

tiums, were planted near the walk, the other flowers grading in height 

up to the sunflowers. All of these plants were easily grown, and fur- 
nished flowers throughout the season. 
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11. Shrubs.—The first year the children should discuss at least one 
shrub. Children like a touch of color, particularly red. I would suggest, 

therefore, that each school try to secure a crimson rambler rose, which © 

may be purchased from any nurseryman. This would give a bit of 

cheery color along the country road. 

In ordering a crimson rambler rose, ask for two-year-old plants. If 
obtained in the spring, dormant plants should be secured, and when 

received, the roots should be cut back at least one-half. In planting 

roses care should be taken to set them in good, strong, rich, well-drained 

Fic. 32.—Eutrance to Ithaca school-garden 

soil. If the soil where they are to be planted is poor, it should be re- 

moved and new soil containing well-rotted manure substituted. Set the 

bush down to the level of the lower branches and firm the soil around 

the roots. Any location except a direct northern exposure will prove 

suitable. Very little care is needed to have a good specimen plant. 

Train and fasten new growths, and each year supply a small quantity of 

rotted manure to the roots. 

12. Arrangement of flowers——To arrange flowers artistically is a 

study in itself. A person of good taste is frequently annoyed on enter- 

ing a home to note the way in which flowers are placed in vases. Any 
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person who has the management of a school-garden should get as much 

information as possible in regard to arranging flowers. Combinations 

of flowers should be taught. Some cut flowers look best by themselves, 

while the beauty of others is increased tenfold by combining with some 

other blossoms or bit of green. Have you ever arranged sweet peas with 

gypsophila (infant’s breath)? Have you ever taken the black-eyed- 

Susans from the field and arranged them in a bowl with the common 

sensitive fern? Have you ever arranged red poppies with oats? 

43. Flowers of field and wayside.—If{ I were teaching in a rural school 

I should discuss with the children ways in which we might use some 

of the common field plants for decorative purposes. Clovers, daisies, 

buttercups, black-eyed-Susans, goldenrods, asters, ferns, wild lupine, 

timothy, wheat, and the like might be used for borders, and from these 

one would be able to gather good combinations for arrangement in 

vases for the home and school. Field plants are aggressive, but they 

can be controlled by removing the seeds. 

14. Sun dial.—Sunshine and shadow give material for many nature- 

study lessons. Sunlight has to do with gardens. The sun dial offers 
outdoor interest and would be desirable in the schoolyard. 

Great is the sun, and wide he goes 

Chrough empty heaven withont repose 
Aud in the blue and gloming days 
More thick than rain he showers his rays 

* * * * * * * * * 

Aboue the hills, along the blue, 
Round the bright air with footing true 
Go please the child, to paint the rosr, 
Che gardener of the world he goes. 

— Robert Louis Stevenson 
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HOME GARDENS 

The public garden, whether on school grounds or on vacant lots or 

in parks, should be the place in which children receiveinstruction in the 
growing of plants, that their knowledge may be used on the home 

grounds. In the school-garden should be grown types of shrubbery 
and flowering plants, as well as vegetables, that children may learn 

something of them. They will then be able to utilize their knowledge 
wherever they may be in after years. 

Encourage children to have gardens at home if possible. There 

they should plant the things they want to grow, vegetables, flowers, 

vines, shrubs, or trees. With very little effort a teacher willl be able 

to get the children interested in growing at least one or two things the 

first year. In the Ithaca schools thousands of penny packets of seeds 

are given out in the spring, and the children seem to have an increased 

interest in buying them as the years go by. 

In some communities the civic improvement society encourages the 

children in gardening by offering prizes for the best home gardens. A 

committee is appointed to visit the gardens and to take sufficient interest 

in them to be able to judge the merits of each at the close of the season. 

It would be difficult for the public school teacher to take this extra work, 

since visiting the gardens would necessarily demand a good deal of times 

but if the civic improvement society will work with the public schools, 

the teachers will be willing to give their co-operation. If the season’s 

work is closed by a flower and vegetable show, it adds greatly to the 

interest. 
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RURAL SCHOOL-GARDENS 

In the foregoing pages we have given suggestions for gardens in 

villages and cities. Many of these suggestions can be used in connection 

with rural schools, but it will not be possible to organize such gardens 

in country places. We hope that every rural school teacher will consider 

the preceding suggestions, and use as many as she finds applicable on 

her school grounds. 

The rural school-garden will have a character-all its own. It will 

be, in a way, a small experiment station, a place in which investigation 

of problems interesting to the farm community in which it stands can 

be conducted by the pupils. These problems will vary in different 

localities. The rural school teacher should inquire what is being grown 
on the farm lands, and with the aid of her pupils endeavor to add to 

the knowledge concerning these crops. She should keep in touch with 

departments of agriculture and current literature along these lines. 

She should encourage pupils to conduct experiments that they may find 

out for themselves some things that will improve the farm crops. 

Teachers who are ready to give some time every day to gardening ‘in 

a rural school should prepare a connected series of lessons in soils, and 

plants. They will find the following bulletins on agriculture, free to 
teachers, helpful in this work: 

Reading-Course for Farmers, College of Agriculture, Ithaca, N. Y. 

Elementary Exercises in Agriculture, Office of Experiment Stations, 

Washington, D. C. 

A Secondary Course in Agronomy, Office of Experiment Stations, 
Washington, D. C. 

Applications of Chemistry to Agriculture, Office of Experiment Stations, 

Washington, D. C. 

Forestry in the Public Schools, Forest Service, Washington, D. C. 

Syllabus for Secondary Schools—Agriculture, State Department of 
Education, Albany, N. Y. 

A good agricultural textbook is Elements of Agriculture by G. F. 
Warren, published by the Macmillan Co., New York. 

For those teachers who would like to do some work in rural school- 

gardening and do not know how to begin, the following lessons will be 
found helpful. They are simple and involve fundamental principles of 
agriculture. If but one of these lessons is given during the spring- 

time, it will be worth the while. Do not try to cover too much ground, 

but if possible, have some one principle of agriculture demonstrated by 

actual experiment in the vicinity of the schoolhouse. 
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GARDEN LESSONS 
if 

Soils 

ETHEL GOWANS 

Purpose.—To study the composition of some of our farm soils. 
D-finttion.—Soil is composed of particles of rock, and a greater or 

Fic. 33.—At work 

less amount of humus, air, and soil 

water. Before soil is a congenial place 

for roots it must contain a certain 

amount of heat, and the soil water in 

which plant food is soluble must be 

slightly alkaline. 

Materials.—A cupful of ordinary soil, 
some humus, three one-quart fruit jars, 

and water. 

Method—Humus is the decaying 

roots, stems, manure, etc. Leaf mould 

found in the wocds is a good form, 

and the children should be asked to 

bring some to school. The sand, silt, 

and clay can be obtained from the ordi- 

nary soil as follows: 

Place the cupful of soil in water in 

one of the jars, and let it soak for a 

few hours. This will insure the thorough 

separation of the soil granules. 

Fill the jar two-thirds full of water, 

stir the contents of the jar thoroughly, 

then let the soil particles settle for one 

minute. 

Drain off the water and the soil sus- 

pended in it into another jar, leaving 

sand and gravel in the bottom of the 

first jar. Let the contents of the second 
jar settle for five minutes, and drain, 

as in the first instance, into the third 

jar. In the second jar is left silt. 
Let the contents of the third jar settle for two or three days, then 

drain off the water. There will be left clay. 
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Compare the sand, silt, and clay as to origin, color, size of particles, 
and stickiness. Do you find any more humus in one sample than in 

another? 

Rubbing the soil between your fingers will help you to compare the 

size of the particles. Bring out the fact that the particles of sand are 

not only large but also angular; that the particles of humus may be the 

finest, and when rubbed between the fingers give a velvety sensation. 

Place some humus soil on a hot stove and notice how it burns. The 

sand and clay will not burn. The clay particles are fine. This gives the 

soft, oily feeling when the particles are rubbed between the fingers. 

The particles which are between the clay and sand ‘in size are called 
silt and also have a soft feeling. 

Squeeze some of each of the soils in your hand, then notice which 

falls apart when you open your hand. The soil which remains in a 

compact mass when you open your hand is the most sticky. Separate 

the soil into very sticky (clay), slightly sticky (silt), and not sticky 

(sand). 
Which soil ought not to be worked while it is wet? Why? With 

which soil would it not make any difference? 
Name the material in our soils coarser than sand. 

Bring out the fact that sand can be detected by its large particles, 

clay by its stickiness, and humus by the fact that it will burn. 
Subject matter.—Our farm soils are composed of stones, gravel, sand, 

silt, clay,and humus. All the particles above 1-25” (1 mm.) in diameter, 

are considered either stones or gravel. Sand includes all the par- 

ticles between 1-25” and 1-500” (1 mm. to .o5 mm.) in diameter, ranging 

from coarse sand to very fine sand. Silt includes all particles between 

1-500” and 1-5000” (.05 mm. to .oo5 mm.) in size. Clay includes all 
particles between 1-5000” and ooo. (.oo5 mm. to .cooo mm.) in diameter. 

These fine measurements of the sand and clay have been computed by 

the use of a microscope, and are standard. Humus varies from visible 

fragments of woody tissue and pieces of twigs to a black powdery 

material. 

The different proportions of these ingredients give us our various farm 

soils. If sand predominates, we have a sandy soil; if clay, a clay 

soil; and if humus, we have a muck. A loam is a mixture of sand, silt, 
clay, anda little humus. A sandy loam contains more sand than clay, 

a clay loam more clay than sand, and a gravelly loam is one con- 

taining a very noticeable amount of gravel. As far as possible have 

the pupils bring in different samples of the above soils. Discuss with 

them the way in which soils are adapted to certain crops. 
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Capillarity of the Soil 

O. S. Morcan 

When you plant seeds, either in the window garden, the outdoor 
garden, or the field, you firm or pack the soil about the seeds. Almost 

all seed-planters have some provision for firming the soil about the 

seeds. Why? 

First Lesson 

Purpose.—To determine the effect upon the germination of seeds of 
firming the soil about them. 

Materials.—Two tin cans, seeds, and soil. 

Method.—Number the cans 1 and 2. Put prepared soil in both cans. 

In number 1 leave the soil as loose as possible, and cover the seeds 

planted in it with loose soil. In number 2 tap the can lightly as you 
are filling it, then plant the seeds at the same depth as in number 1, 

but lightly firm the soil over the seeds in number 2. Observe which 

seeds germinate first. 

Second Lesson 

Purpose.—To determine the effect of firming soil upon the movement 

of soil water. 
Material._-Two tin cans, a pie-tin, soil, and water. 

Method.—Make holes in the bottoms of the tin cans. Number and 

fill with soil as in experiment one, taking care, however, to, get equal 

amounts of soilin both cans. Firm the surface soil in number 2 so that 

it is smooth and level; sprinkle dry soil or dust over the surface of both 

soils. Set the cans of soil in the pie-tin. Fill the tin with water to the 

depth of a quarter of an inch. Observe in which can the water from 

below first dampens the surface soil. 

Discussion 

In both of these experiments you have been observing a phenomenon 

called capillarity. Capillarity in this case is the passage of water 

through the minute spaces between soil particles. When the particles 

of soil are far apart, and there are many large air spaces, the water 

cannot pass readily by means of capillarity. 

In the first experiment the seeds in firmed soil were so closely sur- 

rounded by moist soil that capillarity was set up between the seeds and 

the soil. Thus favorable moisture conditions were established for seed 

germination. In the second experiment the water from the pie-tin 
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(that represents the water in the subsoil) rose most rapidly in the soil 
having the particles close to each other. 

Soil may be so fine and so closely packed that capillarity acts slowly. 
This is the case with clay soils. In sandy soils capillarity acts quickly. 

III 

Depth of Planting 

ETHEL GOWANS 

Purpose.—To show the effect of various depths of planting. 
Conditions necessary.—Fine, moist garden soil. 

Method.—Let each pupil plant five hills of beans. one foot apart, and 

one seed in a hill. Plant the seed in the first hill five inches deep, in 
the second hill three and one-half inches deep, in the third hill two and 

one-half inches deep, in the 

fourth hill one and one-half 

inches deep, andin the fifth 

hill one-half inch deep. 

Observations-—1. In which 

hill does the bean plant come 

up first? 

2. Does the plant come up 

straight through the soil, or 

in a looped manner? 

3. Are all the plants per- 

fect—that is, do they have 

the first pair of opposite fleshy 

leaves (cotyledons) with the 

two smaller thin leaves (true 

leaves) above? 

4. If any plants have lost 

the two fleshy leaves, compare 

their growth with that of the 

plants that have not lost the 

fleshy leaves. 

5. lf any plants fail to 

come up, what reasons can 

you give? Dig carefully into 

the hill and fing the seeds; this 

may help you in answering. Fic. 34.—Thinning the plants 
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6. Notice the change from day to day in the first pair of leaves. 

7. The cotyledons have two uses; what are they? 
Subject matter—The bean seed must be thoroughly soaked with 

moisture before it will sprout; this is the reason why the seed planted 
near the surface failed to germinate, and the purpose of packing the 

moist soil over the seeds. 
The food is stored in the cotyledons as oil, starch, and protein. In 

the presence of water these are changed into soluble form by dissolving 
agents in the seed. In the soluble form they can now be carried to 
all parts of the plant where they are used as food. The oil, starch, and 

protein were stored in the seed last summer, and now serve to feed the 
plant until its leaves are large enough to make its own organic food. 

These dissolving agents in the seed are analogous to some of the dissolv- 

ing agents in the digestive juices. 

Other lessons. —1. Sprout twelve bean seeds and then cut the coty- 
ledons from six plants. Compare results. Try the same with squash 

seeds. 
2. Make a list of the other plants that lift their cotyledons above 

ground. How deep will you plant them? What would be the advan- 

tage of planting three or four seeds in a hill? 
3. Where is the food stored in the pea and corn seeds? 

4. Probably some of the bean plants will have large yellowish brown 

spots caused by anthracnose—a common bean disease. Send to Cornell 
University for Bulletin No. 239. This will describe the disease and 

indicate the treatment. 

IV 

Making a Garden 

C. E. Hunn 

1. Preparation of the land—If the land for the garden can be secured 
in the fall, much of the preliminary work can be done before freezing 

weather, having all leveling done, rough material removed, and the 

ground ploughed or spaded. Fall plowing is recommended since the 

winter freezing has a beneficial effect on the soil, causing it to crumble 

and separate into fine particles. It is also possible to work fall-plowed 
land earlier in the spring than flat-lying land. If spring plowing must 

be done, it is best to start as early as the ground is fit to work. A good 

coating of barnyard manure spread evenly over the ground before 

plowing is always beneficial. Plow to the depth of four to six 

inches and harrow the soil fine with a spring-tooth harrow. The small 
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stones and rubbish should then be raked off with the hand rake, and 

the ground leveled for sowing seeds. 

2. Sowing the seeds.—It is much better to sow the seed in rows than 
to sow it broadcast. The seedling can thus be more easily identified, 

thinning and weeding can be quickly done, and the soil between the 

rows can be hoed without injury to the seedling plants. 

In planting a garden it is best if possible to have the rows extend 
north and south. Each row will thus get its share of sunlight. If the 

rows are east and west, and one or more rows contain tall plants, there 
is danger of shading the rows in the rear. 

3. Watering the garden.—lf it is necessary to water the growing 
plants, it should be done, if possible, late in the afternoon. If the 
plants are watered in the morning, the sun causes very rapid evapora- 
tion, leaving the soil dry, and in heavy soils causingit to bake. Thorough 

cultivation of the soil or a mulch of either grass or straw will hold the 

moisture in the soil and lessen the need of water. 

4. Soils.—It is not often that a heavy clay soil will be found. If 

no other soil is obtainable, drainage, sand, muck, grass, or coal ashes 
will be beneficial. Clay soil should never be worked when wet. Grav- 

elly loam, sandy loam, and even clay loam are easily worked, and are 

the soils generally found to give good results. See the Lesson on Soils, 
page 104. 

5. Starting plants.—The seeds of all but the more rankly growing 
plants may be started in the house in March or April, using shallow 

boxes filled with light soil. A little care is needed to avoid sowing the 
seeds too early, for if the window conditions are such that the plants 
grow spindling, they transplant with difficulty. Six weeks before the 

time to plant out of doors is early enough to sow the seeds in boxes, and 
even then it is often necessary to transplant into other boxes before the 

ground is fit to receive the seedlings. For the first year it would be well 
to have the children grow some one thing in-doors, in order to give them 
a lesson in transplanting. Tomato plants would be good for the first 

lesson. If flowers are desired, pansies might be started in boxes. 



958 RuraLt ScHoou LEAFLET. 

V 

What to Plant 

C. E. Hunn 

A list of garden vegetables, the seed of which may be sown as soon 

as the ground is fit to work in the spring: 

Variety Time of Sowing Depth of Sowing Soil Best 

PUG PALA UNIS. ce acs te FSi a as me April 2 1 inch Light Loam 

GEES: 3 cee ee ete eee ip OMe e 

SEITE ES ee a cat Se Me = here, ¥ 

EIN 67 5 Rane st 5 SE Pee ne s te & 

PRESSES ie aoe ete el ss zs 4 “ % 

BMELIOE oy nected aye 5 “ay ve 

ale 6.0 UN 1 cRAS. ete, Satie eecgete ake 1 ae ‘ 

Onl -tapk vs. wide es asl ee ste 3 ee - peo; - 

Ieee ean ee eee he tet is he . 

eetinice 895. oy eee hitation ath ies 3 Te 7 

Miustacd se eAbeg sc deem cokrage aaee ? Dp ps a 

(MIG ioe sus ode Lee tC ee - ee . 

DAT SLEW I sk ek oad coer tase oe clo a 4 “ 3 

ATSHIPS ate). nck Gees See tate ts ; ait ¢ 

Pease vats t': liste Ore Cate tee ax . 

Radish a asc jadem eh eas pet os 73 ree a 

utabava lune list eae Masih. we 7 La i 4 

Sra SEbyreiie./ ental ker ss eqenereenegs ct rhe : 

Besa) MLSs, rok gah 2 erets Rhee Mane Rtentags - ERG xs 

Speeds, Set, Arak, WER Seas . mine: $ 

igv cert ho ANC RA Rutt ear Meet es: cs ioe oes ¢ 

A list of garden vegetables, the seed of which should not be sown until 

the ground is warm and all danger of frost is over: 

Variety Time of Sowing Depth of Sowing Soil Best 

|B YSS ony Ae gn agra lade ae May 10 2 inch Light Loam 

GO) co peace Adin lr Rien rst 5, Ee STO a. e 

Oe MR ha WR na Sa mye rc% ie 

j22b konto sks Wy goa seme my eR - o* "36 a" 5 7 
“ 2 “ “ 
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April, and set out after the tenth of May: 

Variety 
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flowers. The seed to be sown after the danger of frost is over. 

The best results are obtained if the plants are started in the house in 

SeeTTTNUI) . 2. a vk aoe 

Cosmos. . 

Dahlia... 

Lantana. 

Wiehe ay dO) CO ey Vid Oe SOUS 

Sie wis, ol we" 64 abe Wee ORe 

Mistionette... if... =. -% 

Myosotis. 

Ricinus. . 

Salvia... 

Nile’ es ere) ese" la « vlivlene. » 

eo ates oie 6, oe) anes Siw ee oe 

et ZATICHUS 252", 35: 2. Ue oe 

Stocks... 

Annual 

wrace fea wees ee aes eee 

flowers. Seeds to be sown early: 

Prmcratime1. Se 

Alyssum. ee eas 6. 6 6) a 6h a wien we 

Amaranth. i232. 
Brachyeome:. 3154.8. AE 

Browallia Dd (Oe Oe ss Te er a 

Er (601 E: aie ale Ree Se 

Calliopsis 
Seeebciorbatts . 2-51. Rascre oe os 
Carnation wd io « ple ¢lete@ s oe One 

WeEAUTEA.... 6.5 eee 

Chrysanthemum (annual) . 

Clarkia. . 

PESRCETIIIS . .°. >. 0.o0ch- 4 omelets 

Eschschol Ria, Skee 

BerOnOria..:.. 6 6 Ses es oe 

Gaillardia 

eae ae ad Baie 6 Sree 

Time of Sowing 

May 5 or 
“ «“ 

“ “ 

“ “ 

“ “ 

“ “ 

“ “ 

“ “ 

“ “ 

“ “ 

“ “ 

“ “ 

after 

Time of Sowing 

April or early May 

“ 

Depth of Sowing 

I inch 

tal 

we He HM ND HH WH HM HF A NH 

Depth of Sowing 

I inch 
¢ 

i eo ee ee ee ee er ec 

( 

“ 

Soil Best 

Light Loam 
“ 

“ 

“ 

Soil Best 

Light Loam 
“ 
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Variety Time of Sowing Depth of Sowing Soil Best 

LO DEMG 3 hata ase eee April or early May $ inch Light Loam 
BATIBO Bie crt pee zy “ OR % 

Misnonettec-... «ei a is eG “ 
Nasturtinnay::-<.).u seen. . rf f Baie e 

MICOtama. 7a ee ee, tf f es! cd 
apelin. acs ao er Sa i . . ae & 
EU iia hs ei oan aie 5 = , Sie: ¢ 

|Ejnil oh ie Bee aie 50s re x rate “ 
Poppy, California... .: - de 2 

Pappy, sbirley. oe as ¢ 4 ca Ae se 8 

POtialaca pie Po sat ‘ . aud i 
Peyeecanumy. . «eke one i E Pine 4 

STLMICIOSSIS Td, fara Meena fi , Tay a 

"Soi 01 6 72 a aie ee ‘i pacar - 
DWEEE Car ae batho tes “ 3 A cate a“ 

Merete y i ieee Sica. ies ie ; at % 

ZINE hes) ots ele, ee ‘ i is tate cs 

A list of popular perennials. Plants to be grown the previous summer. 

Variety Time of Planting Depth of Planting Soil Best 

Alia Om rhe? sche ware Bes May 3 inches Any well-en- 

Aquilegia (Columbine)........ April ae riched, well- 
Pabellis, Perens; sc. wks hae ee se b Sa We drained soil. 

Gampaiitilas coe 4ne es ee le ‘ Pe ee Light loam pref- 

(bat Ys AR REED PEA apie nD May elas erable. 

Delphintwamys |. 2. cee aoe April Bee 

Dicwtalis. \5. Bho ere ae eon ree . Ya 

Gaillardia (hardy)> > <0 eee May ee 

Holly hock eet tecres cet April pte 

Poppy (hardy) >. 2" sn 2 sec : Cs 
RUGDECKIa tee oot, ake mine e hin May ai 

Sunflower (hardy) ........... “ : oe 

weet Wallianies cabs Se wilt 0 Rae 

All hardy pinks s Wi see sean = ¢ Baie 

A list of shrubs for garden borders: Almond (flowering), cornus in 

variety, elder, forsythia, hydrangea, honeysuckle (bush), Japan quince, 

kerria, lilac in variety, mahonia, privet, roses in variety, snowball in 

variety, spirea in variety, sumac, weigelia, witch hazel, evergreens, dwarf 
thuja, retinispora, junipers, Norway spruce, dwarf pine. 
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A list of early vegetables that should be started inside in April, and 

the plants set out as soon as the ground is fit: Brussels sprouts, 
cabbage, cauliflower, celery, celeriac. 

A list of late vegetables, the seed of which should be started in April 
and plants set out after the tenth of May: cucumber, egg plant, melon, 

pepper, tomato. 

VI 

The Garden Mulch 

C. E. Hunn 

In many school-gardens as well as in many home gardens, the lack 

of a good supply of water often results in a partial failure of the crop 

or demands hard work in carrying water. This lack of water may be 
overcome by the use of some kind of mulch. The mulch serves several 

purposes: conserving moisture in the soil by preventing evaporation; 

keeping the surface of the soil loose; protecting the plant roots from 

injury by frost; and to a certain extent with some materials adding 
plant food to the soil. The first two considerations are perhaps the 
most important in the school-garden, and even where water may be 
used in quantity it is often better to mulch the ground around the 
plants than to use water too freely. 

Constant watering will cause heavy soil to become sodden and sour, 

whereas by the use of two or three inches of mulch the soil will remain 

loose and sweet. Mulch‘is also valuable on light, sandy soil where 

evaporation is rapid. Plants demand moisture around the roots, but 
do not thrive with their roots standing in water; and where a mulch 

is used there is a constant supply of moisture rising through the soil 

which will be: held near the surface by the mulch. 

The material that can be used as a mulch may be anything supplying 
shade and lying close to the ground: short grass, straw, hay, coarse 

manure, leaves, and old boards. Stirring the surface of the soil with a 

hoe or rake will produce a “dust mulch” that will be of benefit; in 

fact, in large gardens and with farm crops the stirring of the surface 

soil is the only method of furnishing a mulch that can be used. 

31 
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VII 

Thinning and Transplanting 

C. E. Hunn 

To have a good garden each plant should have room for its fullest 

development, and since most of the seeds of garden flowers and vegeta- 
bles are small it is almost impossible to sow the seeds sparsely enough 

so that each plant will grow to perfection. Since this is the case, 

the plants must be “thinned,” and either thrown away or trans- 

planted to some other part of the garden. If the thinning is done in 

cool, cloudy weather, the seedlings may be transplanted with great ease, 

but if done in dry, sunny weather, the seedlings must be shaded after 

being set out. It is best to thin the plants when they are small, before 

they have become crowded, but if one wishes to save them for trans- 
planting they may be left until large enough to handle. The fol- 

lowing statement will be found helpful to young gardeners in thinning 

and transplanting: 

I. Flowering plants that should be four inches apart: Alyssum, 
ageratum, balsam, candytuft, lobelia, pansy, poppy, portulaca. 

Il. Flowering plants that should be six to eight inches apart: 

Amaranthus, browallia, carnation, centurea, dianthus, eschscholtzia, 

gaillardia, mignonette, myosotis, phlox D. 

Ill. Flowering plants that should be twelve inches apart: Aquilegia, 
aster, campanula, calliopsis, colosia, helichrysum, heliotrope, larkspur, 

marigold, nasturtium, “drop,” nigella, petunia, salpiglossis, scabiosa, 

verbena, zinnia, sweet william. 

IV. Flowering plants that should be eighteen to twenty-four inches 
apart: Canna, chrysanthemum (annual), cosmos, dahlia, delphinium, 

digitalis, gypsophila, nicotiana, phlox (hardy), salvia, rudbeckia, schi- 

zanthus, tritoma. 

V. Vegetables that should be six inches apart: Beet, celery, lettuce, 

parsnip, parsley, spinach, salsify, turnip. 

VI. Vegetables that should be twelve inches apart: Bean, cabbage, 

cauliflower, egg plant, endive, kohl-rabi, pepper. 

VII. Vegetables that may be sown thickly: Carrot, leek, onion, 

pea, radish. 

VIII. Vegetables that should be three to four feet apart each way: 
Bean (pole), corn, cucumber, kale, melon, squash. 
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VIII 

Alfalfa 

f G. F. WARREN 

F’ LFALFA isof interest to farmers of New York 
State, and it would be well to have the chil- 

dren in rural districts make experiments in 

growing it. 

There are four things which often cause the failure of 

alfalfa,—weeds, lack of lime in the soil, lack of inocu- 

lation, and lack of fertility. On some farms all four of 

these points need to be considered; on some the grower 

may ignore all and still be successful; on other farms 

one or more of them must be taken into account. In 
order to see whether alfalfa will grow on the school grounds and in 

order to sce how best to grow it, lay out the following plats, each one a 

rod square. Drive stakes at each corner. 

a 
Inoculation 

Lime 

4 

Inoculation 

Sow about eight quarts of lime on plats 2 and 4; that is, four quarts 
for each square rod, which is equivalent to twenty bushels on an acre. 

Obtain some soil from a place where alfalfa or sweet clover is growing, 

and scatter a few quarts of it on plats 3 and 4, being careful not to get 

any of it on the other plats. Sow a light seeding of oats or, preferably 

barley. A little over a quart of either one is sufficient. Sow three- 

fourths of a pound of alfalfa on the area and rake it all in. 

After the soil has been sown on the plats, care should be exercised 

not to rake any of the soil from the plats that receive inoculation to 

those which did not receive inoculation (the soil from the alfalfa or 

sweet clover field carries bacteria for inoculation). 
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No further care will need to be given to the plats until the barley has 
headed out, when it should be mown for hay, being cut rather high. 
The oats and barley should not be allowed to mature, because if allowed 
to do so they are about as bad for the alfalfa as the weeds which they 
are designed to displace. 

How soon does the barley come up? The alfalfa? In:about six weeks 

begin to examine the roots on the different plats for nodules. During 
the summer, observe the difference in growth on the four different plats; 
dig up the young alfalfa plants, look for the nodules on the roots, and 

see whether they occur on the inoculated areas or not, and whether 

they are more abundant where lime was used. 

The surest way to get alfalfa on a soil that is not especially adapted 
to it is to manure the soil well, cultivate the soil all spring and 

summer so as to keep the weeds down, then seed the alfalfa alone about 

the last of July or the first of August, applying lime and inoculation 

if these are necessary. This work may be carried on at home, if there 

is no place for it at school; a farmer living near the school will prob- 
ably be glad to furnish the land. 

THE RURAL SCHOOL 

‘In the rural districts, the school must become a social and intellec- 

tual centre. It must stand in close relationship with the life and 

activities of its community. It must not be an institution apart, 

exotic to the common-day lives; it must teach the common things and 
put the pupil into sympathetic touch with his own environment.” 

—L. H. Bailey. — 
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PURCHASING SEEDS 

OR the cultivation of a large piece of ground 

for children’s gardens, it would be well to 

buy the seeds in bulk. Some of the older 

children will enjoy putting them up in pack- 

ets and marking them. This will be a good 
school exercise. The teacher with some of 

the children might estimate the number of 

lineal feet to be planted with each kind of 

seed. If the teacher does not know the 

quantity needed for this estimate, the seeds- 

man will tell her. If there are but few 

children in the school or a small piece of ground to be cultivated, the 

penny packets will be found satisfactory. oy 

All orders must be sent through the teacher. 

CCT MAGENS 5 ao 5s a ava, 8S orale sear ant aa ete STARE, Ad 5. 2 cele ed LS ise a 

Ss G U6 i rere ee reali nei se Grade. 18 4 Se OP eee 

Vp, le FE Oe Aree ate Aye be ee Gene aie te) 

James Vicx’s Sons 

189 Main Street, East 18-20 Stone Street 

Rochester, N. Y. 

Please fill our order for the following: 

Flower Seeds 

eae Asters dwarf 
eee Alyssum Peaterus oNASbULtiatit or 
3 5 eee Bachelor’s Button climbing 
Ls peas Calliopsis Pe Sve shen) 
a ait nd. an Candytuft PLT fae 
attire ra. © Dianthus -......«Poppy 
ee Marigold bi sate: Sesbioss. 
Sei Mignonette -..:....Sweet Peas 
nt See Morning Glory okt pet a oe ee 

Vegetable Seeds 

Beet irs Beans Lo dee ke OTOUS 
PA Beets i ova wo eaeeashs 
igs toca Carrots S« tigin c's ECE 
Rees s Lettuce |. Vy eleven weRE COL 

Postage, two cents extra for every 12 packets of flower seed, and three cents 
extra for every 12 packets of vegetable seeds. Large orders will go cheaper by 
express, charges to be paid by the purchaser. No order accepted for less than 
one dozen packets, 
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NATURE-STUDY SYLLABUS 

THE FOOD OF BIRDS 

ARTHUR x ALLEN 

The various phases of bird study are 

many and diverting: the mysterious 

migrations, the bright plumages, the 

charming songs, the nests and eggs. It 

is seldom we succeed in tearing our- 

selves away from these and concen- 

trating our thoughts on the move ser- 

ious consideration of the bird’s place 

in nature and the economy of bird life. 

When we do come to a realization of the valuable part the birds play 
in our own lives, we are inspired to even greater interest to learn all we 

can about them, to care for them, and to protect them. So immediate 

are their services, even so near to our purse strings, that we wonder how 

a true realization of their value could have been so long overlooked. 

It seems impossible that but a few years ago, a great many of our most 

beneficial birds were actually considered enemies to our agricultural 

interests and a bounty was placed upon their heads. Such was the price 

of ignorance. Thousands of valuable birds were killed before the harm 

that was being done was realized. And then it was too late! Scourges 

of insects and rodents swept over the country causing losses of millions 

of dollars. 

Let us consider for a moment the position allowed the birds in this 

country. Before its discovery and settlement and civilization. by the 
white man, when nature was allowed to take her own course and settle 

her own difficulties, insect plagues of any kind were probably of very 

rare occurrence. The insects which to-day in countless hordes annually 
damage the crops to the extent of millions of dollars were kept down 
to normal numbers by their natural enemies, chief among which were 

the birds. If at any place there was an uridue increase of insects, it 
meant to the birds food more easily secured and they flocked to the 

spot; and soon the insects disappeared. There always existed this 

“balance of nature.” An increase in the abundance of any plant 
meant an increase in the number of insects feeding upon that plant, and 

a corresponding increase in the birds feeding upon these insects. Were 
we to follow it still further, we should find also an increase in the number 
of hawks and predaceous animals feeding upon the birds; for in every 
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locality every species of animal, if undisturbed, tends to increase to the 
limit of its food supply. 

Then the white man came to this country, cutting down the forests, 

planting grain, introducing new plants, and disturbing the balance of 

nature generally. Large fields of corn and wheat meant increased 

food supply for locusts, wireworms, cutworms, and the like, which 

formerly, between death by the birds and starvation, had been living 
a precarious existence. Naturally there followed a great increase in 

their numbers. Discovering this, the birds soon flocked to these fields 

where they found such an abundance of insect food. The settlers, 

ignorant of the habits of these birds and thinking they had come solely 

to feed upon the grain, did their utmost to kill them off and frighten 

them away. Without the birds to check them, such an increase of 

these pests occurred that in places they were forced for a time almost to 

give up the cultivation of grain. Forbush says: “In 1749, after a 

great destruction among the crows and blackbirds for a reward of three 

pence per dozen, the Northern states experienced a complete loss of 
their grass and grain crops. The colonists were obliged to import hay 

from England to feed their cattle.” Again, ‘‘ The greatest losses from 

the ravages of the Rocky Mountain locust were coincident with or 

followed soon after the destruction by the people of countless thou- 

sands of Blackbirds, Prairie Chickens, Quail, Upland Plover, Curlew, 

and other birds.”” Similar ravages by insects following the destruction 

of birds have been noticed all over the world for centuries. 

When the balance of nature has once been disturbed, it is always 
difficult to restore. Since our agricultural progress means increased and 

increasing food supply for the insect pests, we must expect a correspond- 

ing increase in their number, and if we would harvest all of the yield 
we must provide a means for keeping them in check. Natural means 
have seemed insufficient; so we have invented artificial methods for 

their destruction. We poison our seed, we spray poison on the leaves 

and branches, we fumigate whole orchards, we even gather the insects 

by hand, spending millions and millions of dollars annually and yet 

without avail. Locusts destroy our wheat, wireworms destroy our 

corn, caterpillars destroy our trees and rob us of our fruit in spite 
of all we can do; yet in all this work of protection, we tend to 

overlook our most valuable allies, the birds. So quietly their work 

goes on, that many people live and die without appreciating anything 
but their beautiful feathers. True, at times, so striking has been the 

protection given by the birds that even the dullest could not over- 
look it. In 1848, after the first year’s crops had been entirely 



968 Rurat Scuoot LEAFcert. 

destroyed in Utah by the myriads of crickets which came down from 
the mountains, and the second year’s crops were rapidly disappearing, 

the settlers were saved from actual starvation by the thousands of 

gulls that descended upon the fields and devoured the crickets. It 

was looked upon as a heaven-sent miracle; as a matter of fact, many 

such instances could be cited. It was but the same process which 

is going on about us every day of the year and which we do not realize ° 

until for some reason it is checked and we are overwhelmed with 
insects. 

Nor is it from insects alone that our crops have suffered and again 
been protected by the birds. Among new plants introduced into this 

country, some were brought in through either mistake or ignorance, that 

soon got beyond the control of the colonists. Finding conditions here so 

much more favorable to their growth than inthe old country, they spread 
rapidly, soon became obnoxious, and to-day are known as weeds. But 

rapidly as these have spread and become a menace to our agriculture, 
it is not a circumstance to what would have happened or still would 

happen were we to drive away the birds. Think of the hundreds or 
even thousands of seeds produced by each plant. What would happen 

if all were to grow and reproduce themselves? But as long as we have 

the birds we need feel little danger. All of our sparrows together with © 

many other birds are primarily seed eaters, and many live almost 

altogether on the seeds of weeds. From the stomach of a single Bob- 
White Dr. Judd took five thousand seeds of pigeon grass. If this repre- 
sented a single meal of one bird, we can readily understand why our 
weeds are no worse than they are. 

The hawks and owls have perhaps been persecuted most of any 

of our native birds because of their occasional visits to the poultry yard; 
yet were it not for these birds we should be so overrun with mice and 
other small mammals that life would be unendurable. History is full 

of accounts of mouse plagues which have finally been conquered by 

large flights of owls. In certain parts of New England to-day, in large 

part owing to the scarcity of hawks and owls, field mice have become so 
abundant that young fruit trees cannot be grown unless protected from 
them by artificial means. In sections of the West, partly because of 

the destruction of hawksand owls, jackrabbits and gophers have become 

so abundant that organized efforts have to be made to destroy them. 
In Pennsylvania some years ago the thousands of dollars paid for bounties 

on the heads of hawks and owls was but a trifle as compared to the cost 

of the ravages of the rodents following their destruction. It 1s only in 
comparatively recent years that we have come to realize that all birds are 
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our friends. True, in our introduction of poultry, we have greatly 
increased the available food supply of certain of the birds of prey, and 

it is natural that they should take advantage of it. The toll they levy 

upon our poultry yards, however, is but little compared with their value 
in keeping down the number of weasels and small rodents. 

Laying aside then all aesthetic reasons, which in themselves are 

sufficient, we ought to protect all of our birds, not only for their indirect 

but for their immediate influence on our personal welfare. This is true 

not only for the farmers, but also for those living in the villages and 

cities. Wherever there are trees or gardens to be protected from insects 

and weeds, the birds are our best friends. Books have been written, 

filled with certified instances of birds having prevented invasions 

of aphids, caterpillars, potato beetles, cut-worms, white grubs, and pests 

innumerable. 

But enough has been said to convince us of the actual value of the 

birds. Now what are we to do? What is the legacy which previous 
generations have left us? In the first place, we must counteract what has 

been done in past years in frightening away the birds.. We must call 

them back to haunts from which they have long since been driven and 
do what we can to overcome the fear which has been instilled into them. 
It is true that wild birds respond to kindness, and where dangers have 

been removed some of the most timid have beenfound to become as tame 

as domestic fowls. When their sense of fear has been allayed, they 

will flock to our habitations to destroy insect invasions even as they 

now flock to similar invasions in the wilds. But it means a long, hard 

fight to overcome the dreadful work of so many years. The coming 
generations must be educated to the knowledge that birds have a better 

use than as targets for sling-shot and gun, that they are more valuable 

than meat in the pot-pie or decoration for women’s hats; that especially 

about our homes should they be encouraged and protected; that a bit 
of suet in the tree or some seeds on the snow may mean a troupe of 

watchful little guards about our orchard all winter; that the removal 

of a few stray cats and the proper care of our pets is our just duty; that 

a few bird houses about the house and garden for blue birds and wrens 

will do more to keep down the insects than many a gardener; that wood. 

lots and thickets about the farm are as necessary as high fences; that 

bushes and trees about the house and garden for the protection of the 
birds are as necessary as laws; that the planting of wild fruit for the 

birds will save our cultivated trees. These and many other things must 

be taught to the coming generation. 
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Suggestions 1. Inthe study of birdsin the schoolroom, special emphasis 

should be laid upon their practical, everyday value to the farmer, fruit 

grower, nurseryman, and people in general. Children should be en- 

couraged to watch birds feeding, both caged and in the wild state. 

If at any time one is fortunate enough to have a young crow or other 

bird in the schoolroom, accurate observations should be encouraged as 

to the exact amount and nature of the food eaten. Such observations 

on a young robin have shown that it occasionally eats one and five-sixths 

its own weight of food in a single day. It averaged 50-70 cutworms 

and earthworms a day and one day consumed 165 cutworms. Even 

when full grown it required one-third of its weight of beef each day. 

Similar observations on a young crow showed that it required food 

equal to one-half its weight daily. One day when it was fed two ounces 

of tomato, 56 grasshoppers, 12 crickets, and a little grain, it lost 10 per 

cent. in weight. From this, it can be understood how destructive to 

an invasion of grasshoppers a flock of crows would be, if they gorged 

themselves. 

2. Children should be encouraged to watch birds feeding out of doors 

with the interest to discover the nature of their food. Oftentimes a 

robin will nest in a convenient place where one can watch the number 

of times the parents bring food and very often determine the exact 

nature of the food. Jf birds are seen feeding upon seeds, an attempt 
should be made to determine whether they are the seeds of obnoxious 

weeds. 

3 Bird houses constructed by the children (See Cornell University 
Teacher’s Nature Study Leaflet No. 10) should be placed on the school- 

house or about the grounds, where the feeding of the young can be 

watched. 

4. The planting of mulberry, mountain ash, virginia creeper, or wild 

fruit trees about the school grounds should be advised in order to attract 

the birds. 
s. Children should be encouraged to feed the birds in winter by 

fastening suet in the trees and scattering seed in a definite place on the 

snow. A bird’s ‘‘Christmas tree’? and feeding shelf should be estab- 

lished near a window or where it can be observed from a window. 

This will be most satisfactory if there is a tree close at hand by which 
the birds can approach. The shelf should be erected in a convenient 

place and some sort of branch or small tree fastened to it. A pile of 

brush near by for shelter would also avail much. Suet should be tied 
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to the branch and seeds sprinkled on the shelf. It will not be long 

before there are frequent visitors. 

6. The boys should always be encouraged to lay aside the sling-shot 
and gun and take up the use of note books and field glass. 

7. Children should be taught the necessity for the proper care of cats, 

for stray or ill-fed cats are the greatest enemies our birds have to fear. 

John Burroughs says that cats probably destroy more birds than all 

fous gas GQeerter 

Fic. 35.—Junco 

other animals combined. It has been estimated that in Massachusetts 

alone, a minimum of seven hundred thousand birds are killed annually 

by cats. 
8. Reference books should be available to the teacher and older chil- 

dren. Either of the two following books would be extremely valuable: 

Birds in their Relation to Man, by Weed and Dearborn, The J. B. 

Lippincott Co., Philadelphia and London. 

Useful Birds and their Protection, by E. H. Forbush, Mass. State 

Board of Agriculture. 

Read to the children The Birds of Killingworth, by Henry W. Long- 

fellow. 
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QUOTATIONS 

\\ 

\\ X \ 

Soft wer the poppy fields of sleep, 

Che drowsy winds of dreamland creep. 

—Robert Loveman 

“Of all the wonderful things in the wonderful universe of God, nothing 

seria to me more surprising than the planting of a seed in the blank earth 

and the result therent.”—Celca Thaxter 
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“ Skirting the rocks at the forest edge 

With a running flame from Ledye to Ledge, 

Or smaving derper in shadowy glooms, 

A smouldering fire in her dusty blooms ; 

Bronzed and moulded by wind and sun, 

Maddening, gladdening curry one 

With a gupsy branty full and fine,— 

A health to the crimson rolumbine!” 

—Elaine Goodale 

MARCH LETTER 

Dear Boys AND GIRLS = 

When the spring comes everybody thinks 

| about gardens; but persons who really love 

a Arh gardens begin to think about them in mid- 
S7)\ winter when the winds are howling and the 

great wood fire is roaring. This is the time 

I get out! all the seed catalogues and dream 

of the things I should like to grow in my 

garden. After I have thought about all the 
things I should like to grow, I decide on what 

I can afford to have the coming year. Some- 

how I am always glad I cannot have every- 

thing I want in my garden, for this leaves 

something} new and much desired ahead. 

It is good to get things in life; it is good also to have a dream to 

follow. 

This year I want every boy and girl to grow something in the school 

garden and something at home. Ask your teacher to help you to find a 

973 
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place on the school grounds, even a very small place, in which you can 
plant a few seeds. I shall like to think of you out of doors some spring 

day during school hours. I shall see you with spades and rakes and hoes, 

each one busy and each one happy. Over in a near field a meadow lark 

may be singing or, if you live in the city where there are no fields, I am 

sure there will be real music in the sparrow’s note. 
There under the blue sky, among no end of sunbeams, you will turn 

up the soil and get the new, wholesome smell of the springtime earth; 

you will plant the seeds—strange, mysterious things—and then day by 

day you will look for the young plants. You will be interested to watch 
the hard times they have to grow into strong plants. The frost may 
try to nip them, injurious insects will have a hand in defeating their 

progress, but some of them will grow and blossom and bear fruit in 
spite of everything that happens to them. You will become so deeply 

interested I am sure you will not be surprised when you learn what 

great men have taken a real interest in the growing of plants for the 
very pleasure of watching them grow. 

Boys and girls often ask us where they can get seeds. The following is 

an announcement made by the James Vick’s Sons Seed Company of 

Rochester : 

IZONELGT | EOSES GOES S ans NAA rich Pe Pa FAG DOA StA163... Sess 3. Se , eee 

SSGILO0) WNO =e see Grade... . bic. ol eee 

ME CCHER oe ok oie ee ake one eM are ee ok be etn eR on oon eee 

JAMES VICK’s SONS 
189 Main Street, East. 18-20 Stone Street 

Rochester, N. Y. 

Please fill our order for the following: 

Flower Seeds 
“ie a tae Asters Dwarf 
Eb aie et Alyssum we eaels SINASCUTEIUO re 
ES Bachelor’s Button climbing 
4 Stuer ye Calliopsis yee Se ecLInia 
Sieh are Candytuft Hon ones ee LO 
ee Pals sea Dianthus eee EOD py, 
retro cic Marigold Bei shi CAblosa 
Acker a Mignonette et ecm weeb Leas 
Sect. « Morning Glory Cir ia otal Ca 

Vegetable Seeds 
os Oe Beans ‘hoAeee Onions 
ee Beets hee ee adish 
sks See chat Carrots eee Spinach 
ae ard ot Lettuce Jeetac = se OWEeeL COT 

Postage, two cents extra for every 12 packets of flower seed, and three cents extra 
for every 12 packets of vegetable seeds. Large orders will go cheaper by express, 
charges to be paid by the purchaser. No order accepted for less than one dozen packets. 
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Last year some of the young persons did not read the above announce- 

ment carefully and sent individual orders for seeds. The orders must be 

sent through the teacher of the school. It will not be possible for. the 
seed company to supply you with penny packets unless your orders 
come all at one time through the teacher. 

Be sure to plant something, if only radish seeds, an onion, a potato, a 

few pumpkin seeds. 
And now a word about the contests of last year, the results of which 

are published in this issue of the Leaflet. Sometimes contests do not 

prove a good thing for boys and girls. The contestants may become 
so ambitious to win the prizes that they feel jealous of their neighbors 
who may be more successful ; sometimes they even hope that their neigh- 

bors will fail in order that they themselves may win. The boys and girls 
who belong to us are not going to harborany of the little petty feelings 

that will prevent their growing into strong and forceful folk. Every 

time you enter a contest you should enter with the spirit that this is 

an opportunity for you to test your ability as compared with that of 

other boys and girls. You should feel interested in what your neighbors 
can do and glad when they are successful. You should help them if 

possible. No matter how they may feel toward you, you should have the 
most generous spirit possible toward them. 
As a result of the contests some very excellent work has been re- 

ceived at the University. It was sometimes difficult to select one report 

that was really superior to the others. The reports were very care- 
fully judged. 

In addition to the names of the successful contestants we are publishing 

some of the best essays sent to us with the reports. You will see that 

the boys and girls who took the first prizes did not send the best essays, 
but the prizes were given for the reports of work. We feel that the pub- 

lished compositions will have an interest for all boys and girls. 

Be sure to have a garden this year and be sure to tell us about it. 

We do not care whether your garden is large or small; we want you to get 
into the habit of growing something every springtime and of taking a 
real interest in what you grow. 
Remember that you are all naturalists and that you will, therefore, 

take a daily interest in all the outdoor things. Each and every one is 
going to love the rain as well as the sunshine. You are going to care 
more to be out doors than in, whatever the weather may be. You will 
learn the names of many of the trees, of the wild flowers, and of the birds 

about your home and school.- You will listen for sounds. You will write 
to us whenever you think we can help you to become better naturalists. 
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And more than all these things, the boys and girls who are working. 

with us are going to try every day to be more sincere, more honest 

of purpose, more truthful, more energetic. You are going to stand, you 
remember, for “ white honor, gay courage, untiring energy, and simple 

dignity.” You are going to try to be brave, unselfish joyous young folk, 
full of fun and full of work. 

Sincerely your friend, 
ALICE G. McCLosKEY 

CORNELL CONTESTS 

The Cornell Contests planned by Mr: M. P. Jones were announced in 
the April Leaflet of last year. Each contestant filled out and returned a 

report blank sent from the College. This was signed by three responsible 

persons. An essay accompanied each report. 

The contests were judged as to yield, ard as to value and complete- 

ness of reports. If two contestants hatl the same average, the essay 

determined waich won the higher place. The essay selected for publica- 
tion was in each case the best essay received in each contest and not 
necessarily the essay written by the contestant receiving first prize. The 

essays were judged not on literary merit, but on the evidence of personal 

knowledge and experience. Several who entered the contests did not 
complete sufficient work to compete for the prizes. 

The Cornell Corn Contest 

Louie Sherwood usar 225 Saad ‘Wurtsboro.......... First Prize 
Wincenzo! Romina sku le eae Predoniay: «10 ie: Maree Second Prize’ 
Pag! Ls Smiths es nee nee Red Clock wae ae Third Prize 



RuraL ScHOooL LEAFLET. 977 

ferbert L. Trenham..’.. 02... .0-% Witehas 17 Fourth Prize 
meereer aul... ; 2 a hectic ee mare Hilsepure ok oe Fifth Prize 
ferarence Pickett!) 0% 1/5) tae ae Pultneyville........ Sixth Prize 
Norman L. Onderdonk........... Steric ee Seventh Prize 
G. Reynolds Stanton............. Rees oto es Ly 2. s Eighth Prize 
Beve Heck) 2 58 ON ae ae 7 aniineton S..° 05... Ninth Prize 
mreidon Canipliell, 2.00 1 dese Bed Poole 22.05 .. Tenth Prize 
Pome ©. Wolcott io%e.6-3.ur pees ara Seay oh lo ote EN tee eas 
Eemmir: Leroy. VGerieesant ais be eee att tae ile Siete cio ts bd wis) d ay Sere ee 

How to Grow Corn 

NorMAN L. ONDERDONK 

Seneca, N. Y. 

“Heap high the farmer’s wintry hoard! 

Heap high the golden corn! 

No richer gift has Autumn poured 

From out her lavish horn!” 

A farmer who is anxious to produce a fine yield of corn should know 

tnat good seed is a necessity. 
If he intends to plant from home-grown corn, the best time to secure 

the seed is while the corn is maturing, the next best time is at husking 

when he may easily choose well developed ears of good form from the 

most productive plants. 

After this care, ne will, as spring approaches, test.«the seed for its 

germinating powers. 

The well drained field which was clover sod the year before, and now 

receives a good coat of well rotted barnyard manure in the early spring, 

makes a favorable place to grow corn. 

The lot should be well plowed as soon as the ground is fit, then before 
planting it should be well worked several times with harrows — disc and 

spring tooth. In this way a fine soft bed is ready for the embryos. 

The corn should not be planted until the soil and air becomes warm, 

for corn likes warmth and will thrive well when the weather is warm. 

The time for planting corn is about the latter part of May or the first 

of June. 

It should be planted the long way of the field, either in drills or in 
hills, so that it can be cultivated easier. 

If it is planted in hills there should be about five kernels in a hill 

and each ‘hill should be about three and a half feet apart for large corn, 

and three feet for small corn, such as pop corn. 
In drilling corn the kernels should be sown from five to six inches 

apart with a covering of an inch and a half or two inches of soil. 
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As soon as the corn becomes about an inch or two high, a good thing 
to do is to run a weeder over it so as to stir up the soil and kill the 
sprouting weeds that lie near the surface. 

About a week or so after the corn plant comes in sight it is time to 

commence cultivating; a wheel cultivator with blades is a good thing 

to stir the soil between the rows so as to kill the weeds, and make the 

soil fine on top so that it will hold the moisture. 

When the plants get to be about six inches high they should be thinned 

so that tne stalks average about twelve inches apart. 

After the corn grows larger and the roots spread out it must not be 
cultivated too close to, nor too deep, we should hoe the weeds out from 

between the stalks, but it should not be hoed when the ground is wet. 

When the corn is young it has many pests such as crows, pheasants, 

hens, and at the foot of the stalks we find large white grubs which cut the 

stalks off, and sometimes the frost catches it. 

When the lower leaves begin to die and the husks turn yellow it is time 

to cut the corn, it can be cut either by hand or by harvesting machine. 

After it is cut it should be shocked up and tied so that it will cure, 

if there is too much in one shock it will not dry so well. A few weeks 

of cold weather will cure the corn so that it will be ready to husk; when 

it is husked, it should be put in a crib so that the air can get to it and 

where the mice and rats cannot get it. 

“ But the shield of the great Republic, 

The glory of the West, 
Shall bear a stalk of the tasseled corn — 

The sun’s supreme bequest!” 

The Cornell Potato Contest 

Jastanley. Morehouse. gc... ue): Amends, «24. te. cenhes First Prize 
Howard: -Crittendeny co. shen tale Whitesville 2) ae Second Prize 
ear eT ls Sen ee zener A LaUTeNS: bs ny cue aie Third Prize 
Leh 52 wa ie ae tige MN icy sie ona ML Ward ton. “is ee Fourth Prize 
Seward Piteh Prices ics ae Aroadian 2) 20a Fifth Prize 
Hanford: M: Armstrone. <\.¢ \/h:4). -Gbapsiige Serco acee Sixth Prize 
Ne) PAMMB OMS Sees Dhar non: eae: ae ee Coboctony.- siah nee Seventh Prize 
Berg, Patios, Gir eSor eal ere ieee HIMSbUES. . Arar Eighth Prize 
Rall AG utrOnd st. bee: semua Northampton....... Ninth Prize 
ani Counen niet. Ae eee ae Pultneyville........ Tenth Prize 
Hollis WVyombnsons2 2.5 sae bee Northampton 
WalliaiieS sien (20. Lcocth ue tote Andes 
RA AVVIECLES SAM gretsch une Me tatriecan eos Afton 
George H. Wheeler..........-% Pee @h ave) 
ete Mw Even oe oe eke Oa ea Stockton 
Peal Greent ') OD eka TER Nile 
Charles M. Melntyre. ...i. iuid is Sterling 
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The Potato 

GrEORGE H. WHEELER 

Carrolla Nw -Y¥: 

The potato is best adapted to sandy or clay-loam but it will grow 
very well on any soil. It does not require a warm climate like the corn, 

but will grow in cold, rainy weather as well as in sun-shiny weather. 

The potato does not need much cultivation, but will thrive best if culti- 

vated at least four times during the season. 

The land on which potatoes are to be planted should be plowed 
thoroughly and harrowed at least twice. If the potatoes are to be grown 

in drills a shovel-plow can be used to mark out the land but I do not 

think they grow so well in drills as in hills. I use a hand made 
marker drawn by a horse. 

This is made of a small log with thills attached. Holes are bored for 
the legs and handles. The legs are set three feet apart, two or three 
are enough. The ground can be marked very quickly in this way. 

Great care should be taken in selecting the seed. The potato should 
have several eyes and be large and smooth. When they have been 

selected they should be cut in pieces having four or five eyes each. If 

planted in hills two pieces to the hill are enough. One piece every 

eighteen inches should be planted in drills. 
When the potato plants are two or three inches high they should be 

cultivated with a cultivator. They should be hoed when they are two- 
thirds grown. All cultivation should be suspended as the vines begin 

to blossom as the little potatoes are started and should not be disturbed. 

If any potato bug eggs are found they should be destroyed. They are 

in a yellow mass on the lower side of the leaf. A good way to destroy 

the potato bugs is to use paris green. A teaspoon of paris green to a 
gallon of water will generally kill the bugs. 

One of the greatest enemies of the potato is the blight. It begins 

at the tip of the leaf, gradually working toward the stem. The leaf 

first turns brown and then withers and dies. Blue vitriol, lime and water 

sprayed on the potatoes when the vines are green will keep the blight off. 
The potato is a native of both North and South America and was 

first brought to Europe by Sir Walter Raleigh. The potato bug origi- 

nated in Europe. The potato is grown extensively in the central and 

northern part of the United States and British Isles. 

Editor’s Note.—As a matter of fact the potato beetle does not occur in 

Europe. It is one of the few serious pests of American origin. The 

home of the Colorado potato beetle is in the Rocky Mountains where it 
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feeds on a wild*plant similar to the cultivated potato. With the settle- 

ment of the states adjacent to the Rocky Mountains and the growing of 
potatoes the insect rapidly spread to the cultivated plant. 

The Cornell Garden Contest 

JE SeNeialgs Siaihe 01: cyclere ok Ay ee Se a ea SLOCILOLs. = SL onde First Prize 
Leonard Do Rriseeree st... 1.522 West Kortright..... Second Prize 
Bditia Lei apinada ster: wis. 2. AEG Bhizavillete. eee Third Prize 
Mihi eh arrises ae ne ee mail Sok. 2 Lk Wailing; be eee Fourth Prize 
ieMeS Harrmisaee rice Se. s sed mie Wailing.) Gee oe Fifth Prize 
cit Harlem feet 3. tha 8 Bk peheca # i. si. eee _ Sixth Prize 
ak SN GT elem cits he es besa South Wales.......- Seventh Prize 

How I Kept My Garden 

EpitruH L. HAPMAN 

Elizaville, N. Y. 

On the 15th of May 1 planted my garden. I made it 4 yds. Io in. long 
and 2 yds. 4 in. wide. I planted my seed in rows filling each corner 

with one hill. 

My radishes were planted so as to leave room for transplanting beets 

and tomatoes. Nearly all the seeds I planted came from the 

Department at Washington. 

My vegetables came up in the following order— 

Radishes, May 21, 
Lettuce, May 24, 

Beets and Beans, May 28, on this day I thinned out my radishes. 

Cucumbers, May 31, 
Parsnips, Parsley, Squash, Watermelon and Pumpkin June 1, 

June 8th I hoed and sprinkled my Garden. 
June 16th I hoed and sprinkled my Garden, selling 5cts. worth of 

Lettuce. 
June 18th I hoed and sprinkled my Garden and set out 1 doz. Tomato 

plants and transplanted my Beets. 

June 21, sold 5cts. worth Lettuce. 

June 23, hoed my Garden and pulled the first mess of Radishes. 

July 1, sold my entire crop of Radishes for Iocts. 
July 13, sprinkled my Garden and fed my entire Lettuce crop to a 

pet rabbit. 

July 25, sold my Parsley tops for 10cts. 
July 27, sold my first mess of beans for 5cts. ' 

Aug. 6, sold a mess of beans for 5cts. 

Sept. 7, picked my entire crop of Beans for seed. 
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Sept. 10, used the largest Pumpkin on the vine. 

Sept. 21, preserved two cans of ripe Tomatoes. 

Oct. 2, used the largest Pumpkin on the vine also the first Squash. 

Oct. 6, took out Cucumber seeds. 

Oct. 13, sold my entire crop of Beets for 1octs. 

Oct. 16, used two Pumpkins. 

Oct. 17, sold crop of Parsnips for Locts. 
My Watermelon hill was a failure, due to some young chicks who 

taking advantage of my absence one day, scratched out the entire hill. 

The Cornell Bread Contest 

Maw. Morton. . 4. . dccesaeee cares MESECEOI Hach fh ose tn) So ap First Prize 
ranees —. Beters5.. 2. true. ee SUITES A) Co ni ne Second Prize 
ponek Pe Eldridces 2 Me ah Skee 90) 1h re Third Prize 
Wharlotte HE: Haslett .:\rivnwe WEUECA Ne ori tach oe Fourth Prize 
Bianen P.. Kelts 27 aed aes ele Hetioca Nehes Ue, ay: Fifth Prize 
Piorence: Piehl: ).. 1724 suas cae Hredontarrs)ae)Ss3h Sixth Prize 
Mary B: Atwater. 2) 22.2 25.0 ac earisita hs 5 le cod Pa sot Seventh Prize 
Banal Love .., casts. 7 eee Wesprield!"..7 4/2. % Eighth Prize 
moth M. Hosley. ss. . ya ot Canton. 52.0225 i, Nami: Prize 
Dina W eels! eis Sen ee Bainbridge 
Helen A. Collings.) 2250 et Belmont 
Catherme Lioyd73:.20624 Are Nelson 
mlizapeth Lloyd. oc tor sates Nelson 
Myrtle Bowman 30.45 61 see Elmira Heights 
Wilhelmina M. Snyder. .......... Croghan 
Itta Elizabeth Edwards.......... Eagle Mills 
Kathleen ‘Toland . Sisco. hoa. Fie Newfane 
Bimily Toland... 43.4205 act betes Newfane 
Hazel | Asisting. oy) 2.5 acces Moria 
Vera M2. Wett y.00. ire. ae eee Croghan 
Routh Elartis.... 0 522 70 eee Otego 
Mildred Webber: |. -5 47 i28ee ets. Peekskill 
Jennie. Ey Ellis 2 22 gn ina ekae. Philadelphia 

My Experience in Bread-Making 

RutH M. Hostey 

Canton, N. Y. 

My experience in bread-making is not a long one as I never tried to 
make bread until this summer, but I did want to try for a prize in the 
Cornell Bread-making contest, so Mother said she would teach me and 

under her watchful care I had fairly good luck from the start. 
The most difficult part of bread-making I found to be the kneading. 

It was awkward work at first and I would get the dough too stiff, so my 
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bread was a little dry but I kept at it and have made most of the bread 
for our family of seven for three months. 

My method is as follows. In the first place I scald the bread-pan and 
all utensils to be used. Then sponge the bread using 

14 qts. fresh milk (warm) 

Y% cup sugar 

I scant cup liquid yeast 

flour (sifted twice) to make batter. 
I let this rise over night, and in the morning add one teaspoonful of salt, 

flour sufficient to make dough and knead about fifteen or twenty minutes. 

Let rise until light then put in tins, handling as little as possible and 

using only a very little flour. I have found out that using too much 
flour on the bread-board will make the crust hard. Also that too much 

salt will make the crust hard and the bread tough. This recipe makes 

four loaves of bread and fifteen biscuit. 
After all I find that baking is a very important part of bread-making 

for the very nicest loaf can be spoiled after it has been put in the 

oven. 
Our liquid yeast is made as follows; Pare three good sized potatoes, 

let stand in water over night. In the morning put %4 cup sugar 3 table- 

spoons of salt in an enameled kettle, grate the potatoes into this just 

as quickly as possible. Pour over this freshly boiled water until it is of 
the right consistency and let cook about five minutes. Set aside to 

cool until luke-warm, then add a cup or more of old yeast as starter 

and stir well. Set in quite warm but not hot place and let rise all day, 

stirring occasionally. The next morning put in jars and set away in a 
cool place. This yeast will keep four weeks. It is always handy when 

we want to sponge bread and saves time and labor. 
There is not much more to write. My experience in bread-making 

has been uneventful. I have not had a sour loaf or one that was not 

fit to eat. 
I hope my loaf will win your approval if not I still have the satisfaction 

of having learned one more useful thing. 

Note—The foregoing letters from children were sent to press as the 
letters came to us, no mistakes being corrected. 

NOTES ON THE BREAD-MAKING CONTEST 

FLoRA ROSE 

To enter a bread making contest is a very good experience even if 
no prize is won. The effort to excel in making an article of diet as 
‘mportant to the family welfare as bread, means a good step in the right 
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direction. The loaves of bread which were entered in the contest this 

year were on the whole very good and show that some of the future 
housekeepers of the State are already laying a foundation for maintain- 

ing a healthy, happy family. 

As each loaf of bread arrived, it was numbered and was referred to 

a committee of two persons, who judged it by number, determining 
good and bad points and marking accordingly. The following score 
card was used for marking 

Sreality of bakitin: 2:3 0.25 -7 ee eee een A ge aca a a a do ciate 30 
Color of crust, of crumb 

Doughiness, underdone or overdone 

prmectaess OF Adak asia: copes eri sed te a eS nia on on Sia wide 30 
Odor 

Taste 
| No: 3 125 5 ne ON FAO ey Oe ie ee eed ice: eir SO MC Ie Fee 15 

Crust, crumb 

Dryness, moisture 
SE RE I, 2 2 Ra Pye he ns Py Fa" A es AR AN nea Ree 10 

Oversize, undersize 

2 LP Cr ere OEE ACIP ee ea Se te hae Re ase 5 

VO cis die o n'a aieto Go ae eae Rta ie, he es eae cad a eee 10 

100 

The points receiving the highest marks were the quality of baking 

and the sweetness of the loaf. Much bread that is really good is marred 
by being improperly baked and this is a thing which even old and expe- 

rienced housekeepers sometimes overlook. When a loaf of bread is 

thoroughly baked all the yeast plants and other little invisible organ- 

isms present will be destroyed by the heat, and the center of the loaf 

will have a sweet, pleasant, nutty odor and taste even after several days. 

Imperfectly cooked bread will be somewhat yeasty immediately after 

baking and the yeastiness will increase as the time passes. For this 
reason we have made one of the points of a good loaf, size. Large 

loaves of bread may look well and may indeed be perfectly cooked, but 
it is much more difficult to cook them well and be sure that the heat 
has reached clear through to the center of the loaf sufficiently long 

to kill the yeast plants. Some of the loaves sent to us were fine looking 

loaves of good color and good texture, but they were very large and had 
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not been quite as thoroughly baked as they should have been. When 

we tested the centers of the loaves they were found to have a yeasty 

taste and odor, showing that the time of baking had been too short. 

Tor a loaf 4% inches long, 3 inches wide and 8 inches thick the time of 

baking should not be less than fifty minutes. The loaf should then 
be a good brown on all sides. It may take a longer time than this if 
the oven is not just right, but it should not take a shorter time, for then 
the oven is too hot. The loaf should not be pale, but should have a good 
brown color, indicating just the right amount of heat. 

If loaves are made larger than the dimensions given the length 

of time of baking should be increased according to size, an hour and 

a half to two hours being needed for the very large loaves. | It is there- 
fore poor economy to make huge loaves of bread. The smaller ones 

are easier and quicker to bake and more wholesome because the propor- 

tion of crust to crumb is greater. Loaves that are too small are not 

practical, and dry out too much in the baking. Hence we must have 
some standard for size. 

The sweetness of the loaf is the next point to consider. This does 

not mean the sweetness which is the result of adding sugar, but the 
natural sweetness which comes with careful making and baking. Bread 

that is carefully and completely baked may still be sour, for if it has been 
allowed to rise too long or if the yeast used has been in poor condition, 

or if it has been carelessly made and all utensils and materials used in 

making it have not been scrupulously clean the bread sours in rising. 

This sourness remains in the bread even after it is baked and may make 

it an unwholesome form of food. Hence sweetness of a toaf is an 
important consideration. 

Texture, shape and flavor are important because appearance and taste 

influence us very much in deciding how much of a food we shall eat. A 
loaf of bread may be sweet and thoroughly baked and still be of such 

texture and flavor that it is not tempting to us. We choose some other 

food not so good for us as the wholesome loaf of bread. Good bread 
should appeal to us as much as cake. 

Because you have failed to win a prize this year do not be discouraged. 
Try, try again. I expect there will be another contest next year and 
you have all that time to experiment with bread making and to try 

the result upon the family. If you failed to enter this contest you have 

indeed missed an opportunity, for any girl who expects to develop 

into a woman of importance and influence is very badly handicapped 

if she cannot do well’some of the simple but important things which 

concern her most. ; 
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A RAINY DAY 

L. H. BaILey 

-*HE soft, gray rain comes slowly down, 
*, Settling the mists on marshes brown, 

Narrowing the world on wood and hill, 
Drifting the fog down vale and rill. 

The weed-stalks bend with pearly drops, 
The grasses hang their misty tops, 

The clean leaves drip with tiny spheres, 

The fence rails run with pleasant tears. 

Away with care! I walk today 
In meadows wet and forests gray;— 

’Neath heavy trees with branches low, 
’Cross splashy fields where wild things grow. 
Past shining reeds in knee-deep tarns, 
By soaking crops and black-wet barns, 

On mossy stones in dripping nooks, 

Up rainy pools and brimming brooks 
With waterfalls and cascadills 

Fed by the new-born grassy rills;— 
And then return across the lots 

Through all the soft and watery spots. 

Away with care! I walk today 
In meadows wet and forests gray. 

—By courtesy of the Century Company 

985 
Petey 
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NOTES 

mi HE last Issue of the Leaflet until September.—The 
I present number of the Cornell Rural School Leaflet 

will be the last issue for this school year. For 

many reasons it has been decided that it is best to 

publish the April and May numbers in one issue 

this month. One advantage in this is that in dis- 

tricts in which the schools close in May, the teach- 

ers will have an opportunity to use the subject 

matter which completes the year’s work as out- 
Ras lined by the New York State Syllabus. 

4 Mailing list—We make out the mailing list for 

Re es the teachers in the public schools each year. If 
you desire our publications for the coming year 

and know where you will be located, it will help very much to have 

your name sent to us in June, stating that you wish the Leaflets for 

next year. 

Weeds.—A lesson on weeds can be made very valuable and most 
interesting to public school children. It should not be given without 
having specimens in the classroom. The way in which weeds get a 

foothold in the community has economic importance and the children 

can have realization of this only by outdoor study. If any teacher is 
unfamiliar with some of the weeds the children bring into the school- 

room, we shall be glad to identify them. 

The cow.—In the New York State Syllabus for this year, one of the 

required subjects is a lesson on the cow. We are giving in this issue 

a series of lessons from which grade teachers may choose such material 
as will be suited to their classes. No grade teacher will use all of the 

subject matter here given; but we have had so much demand for material 

along this line from teachers in dairy districts, from teachers in high 

schools, normal schools and training classes that we have tried to meet 

the demands of all. It is an additional evidence of the interest in 

agricultural cducation that there is a demand for subject matter in 

dairying. 
For work in the grades, teachers should select a few important features 

of the lessons given, such as the different types of cows, the importance 
of clean milk, and the like. It will not be wise for the Babcock test to 

be made in all schools. It is valuable instruction if the teacher knows 
how to use a Babcock test machine and it will have special value 
in a dairy district. 
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Care of the teeth—One of the most important things to healthful 
condition of the human body is care of the teeth. There is much ignor- 
ance on this subject among adults as well as children. This is par- 
ticularly true in country districts. Perhaps only through the rural 

school teacher in some places will the children realzie how important 

it is for them to take care of their teeth while young. If they realize 

the fundamental cause of the decay of the teeth and the extremely 
uncleanly condition which produces it, they will be much more likely 
to give some attention to this most important matter. If the teacher 
does not have time to do more than read to the boys and girls the 

article in this Leaflet and discuss it briefly, it will start the children 

thinking about the care of their teeth. Teachers would render val- 
able service by reading the article at a Grange meeting or any meeting 

of parents in the district. So much suffering and disease, so much 
discomfort to themselves and others, come from neglected teeth, that 

the matter should be discussed at least once a year with pupils and 
parents. : 

Cornell contests. —The success of the Cornell contests, announced in the 

April-May issue of the Boys’ and Girls’ Leaflet, depends mostly on the 
teacher. We ask for your co-operation. The boys and girls will need 

your encouragement if they are to enter any of these contests and we 

want every able-bodied boy or girl in your school over ten years of 

age or even younger to enter some of them. It is not the object of these 
contests to get a few boys and girls to try for prizes, but to get many 

boys and girls to grow things and to do things. 

Could you use some of your Nature-Study Agriculture periods in 

talking with the boys and girls about the contests; in discussing with 
them plans for their gardens or corn or potato fields, and in advising 
them what to plant and how? 

Then may we ask your further help in another way? These contests 
will interest some of the older boys who are in high school or have left 

school. We must reach these boys partly through the teachers. Will 
you then bring this contest to the attention of such boys or send us 
their names in order that we may do this? 

Corn Day.—We hope to make Corn Day a successful part of our 
agricultural work in the rural schools. We wish teachers would en- 

courage all children to grow corn this summer to exhibit at Cornell 
next year. A report of Corn Day 1910 will be published in the Sep- 
tember issue of the Cornell Rural School Leaflet, 
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NATURE-STUDY SYLLABUS 

SOME COMMON.WEEDS AND HOW TO DESTROY THEM 

Pau J. WHITE 

~~ . Wald carrot.—lIt is said that the wild carrot is 

« Pg Pe. the parent of our garden carrot. Pull u ee Pp g p one 
of these plants and smell it and you will under- 
stand why. 

The gardener grows carrot seeds by setting 

out in the spring carrots which were grown 

the previous year. After producing seeds the 

plants die. This is the habit of the wild carrots 

also. They do not produce seeds the first year. 

Consequently if they are cut off near the 

ground two or three times the second year, 
their life history is finished. 

Wild carrots do not spread from the roots 

like the thistle but they produce a great 

number of seeds. These seeds have been 

known to live in the ground several years 

before growing. Therefore, they must be 

repeatedly pulled or cut off in order to keep 

a field free from them. They are not trouble- 

some in plowed land but are common in old 

meadows. : 

Canada thistle—This weed is very common, 

especially in pastures. It also occurs in plowed 

land. It may be distinguished from other 
thistles by the root. If one is dug up it will 
be found to have heavy: roots, called root- 

stocks, which extend some distance from 

-the plant, parallel with the surface of the 
ground. These may be six to ten inches 
below the surface. Every three or four inches 

Fic. 36.—Wiauld carrot 

in time may produce a large patch of these weeds from the roots alone. 

The Canada thistle spreads into new fields by means of seeds. These 

seeds may be sown with clovers, grasses, or even oats. Moreover, the 

seed has at the top a feathery attachment which permits the seed to 

new plants grow up from these. One seed 

«ak dla 
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sail away in the wind like a 

balloon to a new home where it 

will not be crowded by other seeds. 

This weed lives many years 

and spreads every year unless de- 

stroyed. Merely plowing the land 

once will not kill it. That is the 

reason it is so common in oat 

fields. A cultivated crop which 

is carefully tilled helps to destroy 

it. It can be destroyed in pas- 
tures by mowing twice a year— 

in June and August. It should 

not be allowed to blossom. If 

the plants are not too numerous 

they may be cut off below the sur- 

face of the ground and a spoonful 

of salt put on the fresh cut. If 

persisted in as often as they ap- 

pear, this method is usually effec- 

tive. 
Orange hawkweed has habits 

similar to those of the thistle. . It 
is found in old pastures or 

meadows which are not often 

plowed. It spreads rapidly when 

it once gets a foothold. This is 

accomplished by seeds and by 

runners resembling those’ of .a 

strawberry plant. These runners 

grow just beneath the surface. 

The seeds are of the same balloon- 

like character as those of the 
thistle. Like the thistle it belongs 
to that class of plants which lives 

fora number of years. As a con- 

sequence it increases in numbers 

from year to year unless destroyed. 
Fic. 37.—The Canada thistle 

Orange hawkweed may be destroyed with salt at little expense if 

the infested field is not too large. It usually occurs first in patches. 

If salt at the rate of twenty pounds per square rod is sown on the plants 
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Fic. 38.—Orange hawkweed. The new plant at the left is produced after the manner 
of a young strawberry plant 
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early in the morning while the dew is on, it will stick to the plants. 

This will kill them and will not injure grass or other useful plants which 

may be growing with them. If too much salt is used it will kill the 

grass. The best way to kill this weed is to plow up the field and plant 

corn. The plowing and cultivation of corn will destroy the hawkweed. 

Oats may be sown the next year and if the field is needed for a pasture, 

grass and clover seeds sown with the oats. If lime is added to the 

land it will help to get rid of the weed. 
Wild mustard belongs to that class of plants which live only one 

year. The seeds, however, will lie in the ground a long time and grow 

when not expected. It has rather shallow roots and may be pulled 

easily if only a few plants are present. If growing in corn, the cultivation 

will kill most of the mustard plants. 

This pest is often sown with the seeds of such grain as oats. It is more 

common in this crop than in any other. It is especially troublesome 

on rich clay land. Sometimes the oat field is yellow with it. 

It has been found that this weed may be killed by spraying with 

copper sulfate. Eight or ten pounds of this is dissolved in fifty gallons 

of water; or roo pounds of ironsulfate may be used in the same amount 

of water. This is enough for one acre. If sprayed when the plant has 

only six or eight leaves and is about two inches tall, the weed will be 

destroyed without seriously injuring oats, 

barley, corn, or wheat. This spray must not 

be used in the garden, however, as several 

plants, as beets and radishes, are as easily 

killed as the wild mustard. 

Long-leaved plantain is very common in 
lawns and old meadows. It is one of our 

worst weeds. It lives from year to year. The 
roots are rather shallow and the plant may be 

easily removed by digging it with a narrow 

spade. This should be done in the spring be- 
fore it produces seeds. , 

The seeds of plantain are often present in \ WR. < 

clover and grass seeds. It is one of the most ~ 
common weed seeds found in the seeds of 

these crops. 

Note.—From the above lessons teachers will 

realize how valuable to the farmer is the ability 
to recognize pure seed. Fic. 39.—Wild mustard 
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hy wd, Y pe 

Fic. 40.—Columbine 

“know the lands are lit 

With all the autumn blase of Golden Rod; 

And everumbere the Purple Asters nod 

And bend and wave and flit.” 

PLANT STUDY 

In the New York State Syllabus of Nature 
Study the following plants are to be recog- 

nized this year by the pupils: Geranium, 

hepatica, strawberry, apple, golden rod, bluet, 

columbine, lettuce, onion. It is also suggested 

that a plant calendar be kept giving date of 

first appearance of plants in springtime, of 

Z, blossoming, and the like. 
Whatever study is given to the above list, 

/ ~X% let it have life. Give only the plants that 

can be found in the neighborhood. A ger- 
anium in blossom in the schoolroom will give 

foundation for a nature-study lesson, a lesson 
in drawing, or in color. Have one of the older 
pupils find out the name of the family of 

plants to which the geranium belongs; its re- 

lations in the plant world; the seed time of 
geranium; meaning of the word geranium— 

why crane’s bill? Do not these suggestions 

give material for something of real interest? 
Study the other plants in a similar way. 
Have the children plant lettuce _ seed, 

onion seed, and onion sets in 

the school garden; or if there is 

no place out-of-doors to plant 

them, they may be grown in 

flower pots in the school room. 

—Heten Hunt Jackson 

Fic. 41.—Blues* 

—— ss 
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LESSONS ON DAIRYING 

I 

(a ea ee A 

H. H. Wine 

Cattle are kept for two main purposes: for the production of milk 

and for the production of beef. These two purposes make quite differ- 

ent demands upon the vital energies of the animal. For this reason, by 

selection through many generations of those animals on the one hand 

Fic. 42.—The dairy type 

that are best developed for meat production, and of those on the other 

that give the largest amount of milk, there have arisen two types more 

or less distinct in form and certain other characters; one known as the 

“beef form ’’ or type, and the other known as the ‘“ milk form ”’ or 

type. 

It must not be supposed that these two types are entirely distinct 

or separate, for the cows of the beef type always give some milk, and 

32 
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animals of the dairy type will furnish beef of reasonably good quality 

when properly fattened. Then, too, while the types may be readily 

recognized in the best developed individuals of either, there are a great 

many animals of intermediate form that it would be difficult to assign 

to either type, since the two types tend to merge into each other by 

insensible gradations. 

The chief differences in form that distinguish the beef and dairy 

types are: 

1. In outline of body, especially as viewed from the side. 

2. In depth and smoothness of flesh. 

3. In size of udder and external blood vessels connected therewith. 

Fic. 43.—The beef type 

In the beef form, the outline of the body approaches the rectangu- 

lar. The general contour of the top and bottom lines is straight and 

parallel, and the general dimensions of the body approximate those of 

a brick; i.e., length twice the depth, and depth twice the thickness. 

In the dairy type the general outline of the body is ‘‘ wedge-shaped 
from before backward;” that is, the general contour of the top and bot- 

tom lines diverges from the front toward the rear. This is brought about 

by a relatively large development of the hind quarters and sometimes 
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by relatively low and thin shoulders. The height of the animal at the 

hips is from one-half to one and one-half inches greater than at the 

shoulders. The wedge-shaped appearance is increased by a large and 

pendulous abdomen and by a large and well-developed udder. 

In the best beef animal, even when not fully fattened, the whole 

body is thickly and smoothly covered with flesh (muscle) so that the 

angles of the bones are nowhere prominent. This is seen particularly 

over the upper portion of the ribs immediately back of the shoulder, 

on the loins, in the thighs, and on the shoulder. The neck is short and 

blends smoothly into the shoulder and the whole body has a rounded 

appearance. 

In the dairy animal, the lack of muscular development gives rise to 

a spare angular appearance. The angles and joints of the bones are 

prominent, particularly in the pelvis and the spinous processes. This 

does not mean that the animal is poor or emaciated, for there may be 

abundant fat as indicated by a soft, pliable skin, and by rolls of fat in 

the fold of the skin in the flanks, and still the animal may present this 

spare appearance. 

In the dairy type, the udder is, of course, much larger and fuller 

than in the beef type, and the so-called ‘‘ milk veins’ stand out prom- 

inently on the abdomen, extending well forward to the chest. In the 

beef type, not only is the udder small and comparatively insignificant, 

but the exterior veins leading from it are small and more or less embedded 

in the surrounding muscular and fatty tissue. 

II 

Some New York Dairy Statistics 

R. A. PEARSON 

Few persons realize how great is the dairy industry of New York 
State. The last census tells us that in 1899 there were 1,501,608 cows 

on New York farms. If these were arranged like a column of soldiers 

standing ten abreast in a line and the lines close together, the column 

would reach from Buffalo to Albany. The value in one year of the milk 
produced by these cows or the products made from their milk is, in 

round numbers, $55,000,00o—more than the value of the same pro- 

ducts for any other state, and equal to about three-fourths of the total 

value of the gold mined in the United States in one year. 



996 RuraAL ScHoot LEAFLET. 

Using round numbers we may say that 6,000,000,000 pounds of milk 

are produced annually by New York cows (2.15 pounds is the weight of 

one quart). Milk is used for: (1) food, (2) butter, (3) cheese, (4) con- 

densed milk, (5) miscellaneous purposes. 

Milk as food.—It is estimated that the average person uses .6 of a 

pint of milk daily as a beverage or in food. This is about one glassful. 

The amount might well be increased since milk is most nutritious and 

Fic. 44.—Making cheese at the College of Agriculture 

cheap as compared with other foods. On this basis, the more than seven 

million residents of our state use as food every year over 1,600,000,000 

pounds of milk. Most of this has to be carried a considerable distance to 

the consumer. <A part of the milk used in New York City is hauled in 

trains from stations three to four hundred miles away. According to 

our State Department of Agriculture, there are about 700 milk stations 

in the State.- As a rule the milk when delivered in our largest cities is 

twenty-four to thirty-six hours old. This is one reason why milk for the 
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market must be handled with special care. A small quantity of milk is 

used also for making cream for food. 

Butter—About twenty pounds of milk are necessary to make one 

pound of butter. Thus about 2,300,000,000 pounds of milk are used in the 

manufacture of about 115,000,000 pounds of butter—the annual. output 

of the State. Nearly two-thirds of this butter is made on farms and the 

remainder is made in factories, of which there are nearly 600. 

Cheese.—About ten poundsof whole milk are used inthe manufacture 
of one pound of ‘full cream” or ‘‘cheddar’’ cheese. Practically 
100,000,000 pounds of this cheese is made annually in New York, and 

almost all of it is made in cheese factories. Thus full cream cheese 
accounts for 1,000,000,000 pounds of milk. 

About 30,000,000 pounds of other kinds of cheese are made. These 

include ‘‘skim’’ cheese which is made from partially skimmed milk, 
and at least a dozen other varieties, some of which are imitations of 

foreign cheese. It is not possible to state how much milk is used for 
these miscellaneous kinds. 

There are about goo factories in which cheese is made, and about 200 

others in which both cheese and butter are made. 
Condensed milk.—Three and one-half to four quarts of milk are required 

to make one quart of condensed milk. It is reported that about 20,000,- 

ooo quarts of condensed milk are made, and most of it in about twenty- 
five condensaries. This would use about 150,000,000 pounds of milk. 

Miscellaneous uses.—These include the use of milk for feeding calves, 

and a small quantity which is dried for baking and other food purposes. 

Our State Department of Agriculture reports that about 10,000,000 

pounds of casein are made annually from skimmed milk, therefore this 
is an important by-product, mainly in butter factories. 

In these days of keen competition, the most profitable use of milk 

in any district is a matter requiring careful study. Points which the 
dairyman must consider include the following: 

1. Cash value of milk to be used as market milk, for butter or cheese 

making or for other purposes. This means some knowledge of the 
leading dairy markets, definite knowledge of the fat-test of his milk, 

and what differences are required by the different purchasers in manner 

of producing and handling. 

2. Cost of manufacturing products from milk, whether at spree or 

in a factory. 
3. Cash value of the by-products—skimmed milk and whey. 
4. Cost of delivery of milk to be used for different purposes. 

5. Permanency of market. 

6. Responsibility of persons who offer to buy milk, 
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III | 

The Babcock Test for Butter-fat in Milk 

R. A. PEARSON 

Object.—To become familiar with a quick and accurate method of 
ey the richness of milk, which means its percentage of fat. 

ounces of milk, and some hot water. All the 

necessary apparatus and acid carn be purchased 

. for about five dollars from any dairy supply com- 

__ pany. They can be ordered through a hardware 

@ dealer. Sulfuric acid is sold also at drug stores. 
Sampling the milk.—The milk to be tested 

should be thoroughly mixed just before the 

Fic. 45.— sample is taken, to make sure that the fat 

Test bolle 64. cream is evenly distributed. This can best be 
done by gently pouring it back and forth between two vessels 
several times. The milk should be neither very cold nor hot. 

Place the small end of the pipette at the center of the milk 

and suck the milk up above the 17.6 cc. mark. Quickly put 
the index finger over the upper end of the pipette and by 

releasing the pressure allow the milk to run out until its upper 

surface is even with 17.6 cc. mark when the pipette is held 

straight up and down. 

Place the point of the pipette a short distance into the 

neck of the test-bottle holding it against the glass with both 

pipette and bottle at an angle (Fig. 48). Remove the finger to 
allow the milk to flow into the bottle. Be sure to get every 
anon of the milk, taking care to drain the pipette and to blow 

the last drop into the bottle. A little practice 

should make anyone proficient with the pipette. 

It is best always to make this test in dupli- 

cate; hence two bottles are needed for each lot of 

milk, 

Utensils —A hand-power centrifugal tester, at least two 

milk test-bottles (Fig. 45), one pipette to measure the milk 

(Fig. 46), one acid measure (Fig. 47), about one pint of sul- 

furic acid with specific gravity between 1.82 and 1. 83; a few 

Fic. 46.— 
Pipette 
or milk 
measure 

Using the acid.—The acid is very strong and must be 

handled with great care. If any gets on the hands, face or 

clothing, it should be washed off quickly and water should 

Fic. 47-— always be ready for this purpose. Do not leave the acid 
Acid meas- ; , 
ure where young children can get tt, 
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the 
held at an angle with the test 
bottle and its point against 
the inside of the neck 
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After all the samples of milk to be 

tested have been measured, the acid should 

be added. Fill the acid measure to the 

17.5 cc. mark with acid that is neither very 

cold nor hot. Pour this into the bottle with 

the milk, holding the bottle in a slanting 
position. The acid will then carry down 

any milk left in the neck and follow the 

glass surface to the bottom of the bottle and 

test bottle. The pipette iS form a layer under the milk. 

Hold the bottle by the neck and give 

it a circular motion for a few minutes, 

mixing the milk and acid until no milk or clear acid is visible (Fig. 49). 

By this time the contents wi be dark colored and hot. This change is 

due to the acid dissolving all the solid con- 
stituents of the milk except the fat, which 

it does not affect. 

Whirling the bottles—The bottles are 

whirled to separate the fat so that it can 

They should be hot when 

If necessaxy they may be heated 

by standing in hot water before being put 

into the machine. 

be measured. 

whirled. 

should have boiling hot water placed in them. 

Mixing milk and Fic. 49. 
a ; : acid. A rotary motion with 

easily kept hot when in use. Other kinds the bottle not pointed toward 

A steam machine is 

the face 

Place the bottles in the machine so that each one will have another 

directly opposite, to keep the machine in balance. Whirl the bottles five 
minutes at the proper speed for the machine in use (Fig. 50). Then stop 

it and, with the pipette or other convenient means, add hot water to each 

BIG. 50.—Whirling 
the samples 

bottle until the contents come up to the bottom of 

the neck. Whirl two minutes. Add hot water 

enough to bring the top of the fat nearly to the top 

of the graduations on the neck of the bottles. 

Whirl one minute. The fat should then form a 

clear column in the neck of the bottle. 

Reading the percentage —Keep the fat warm so 

that it will be in a fluid condition. Hold the bottle 

by the upper end of the neck, letting it hang in a 
perpendicular position, on the level with the eye. 
Read the mark or graduations at the extreme top 

and bottom of: the fat column. The difference 

between these is the percentage of fat in the milk. 
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Most test-bottles are made to read as high as 10 per cent. Each per- 

centage has its number marked on the glass and there are five small 

spaces each representing .2 per cent between these principal marks. 

Thus, if the top of the fat column is even with the third short mark 

above the 7 mark, the top reading would be 7.6; and if the bottom is 

halfway between the first and second short marks above the 3 mark, the 
bottom reading would be 3.3; the difference is 4.3, which is the percentage 

of fat or number of pounds of fat in 100 pounds of the milk tested. | 

Notes. 

I cc. means 1 cubic centimeter or about 20 drops. 

If the fat column is clouded with white specks, probably the acid 

was not strong enough, or not enough was used, or the heat was not 

high enough. 

If the fat column is clouded with dark specks, probably the acid was 

too strong, or too much was used, or the heat was too great. 

Always keep the acid bottle closed when not in use or the acid will 

lose strength. Remember that it ts a poison and corrosive. 

Points to be Especially Noted in Making the Babcock Test 

H. E. Ross 

1. Be sure to mix the sample of milk thoroughly before drawing it 

out with the pipette. 

2. When measuring a sample of milk with the pipette keep the index 

finger dry. 

3. When measuring a sample of milk keep the mark on the pipette 

on a level with the eye. The same precaution should be observed when 

reading the percentage of fat after the test is completed. 

4. Do not try to measure a sample of milk by trying to draw the 

milk just to the mark on the pipette. Draw the milk above the mark, 

as directed. 

s. When adding milk or acid to the test bottle, slant the bottle. 
The liquid will then run down the lower inside of the neck of the bottle, 

and will not be forced out by outcoming air. 

6. Do not hold the bottle so that its mouth points toward yourself 

or any one else. The action of the acid upon the milk produces great 

heat. This heat often causes the contents of the bottle to spurt out 

violently. 

». After adding the acid to the milk, shake the bottle thoroughly 

until the contents become dark in color. 
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8. After using the pipette wash it thoroughly, preferably in hot 

water. This will tend to prevent the transmission of disease germs 

from the mouth of one person to another, should any such germs be 

present. 

9. The tester should be firmly fastened to a solid bench or table. 

1o. The person operating the machine should give his or her whole 

attention to it, and not allow the fingers or clothing to get in the path 

of the bottle cups. 

11. Remove all objects from the vicinity of the tester. This will 

prevent their being hit by the bottle cups when the machine is in motion. 

12. If acid is spilled upon anything pour on plenty of water, and then 

add some alkali, such as lime or baking soda, to neutralize the acid. 

13. Do not leave the acid bottle uncorked. 

14. Keep all glassware perfectly clean. 

15. After washing the glassware, rinse it thoroughly in clean water 

to remove soap powder. The soap powder and the acid form a violent 

chemical reaction. 

IV 

The Value of the Babcock Test for Testing Buttermilk and Skimmed Milk 

C. A. PuBLow 

Object.—To familiarize the pupil with the value of centrifugal separa- 

tion of cream and the importance of careful, intelligent methods in 

cream separation and churning. 

In all school communities some dairymen separate the cream from 

the milk by the gravity method; that is, by settling the milk in shallow 

pans or deep cans. When the shallow pans are used, they are placed 

in milk-houses or cellars on shelves or on the floor. By this method 

about 20 per cent of the fat is lost in the skimmed milk. When the long 
shotgun cans are used, they are placed in cold water for some twenty- 

four hours. At the end of this time the cream is taken from the top 
with a ladle, spoon, or cup. By this method some 1o per cent of the 

fat in the milk is usually lost in the skimmed milk. 

Utensils —A hand-power centrifugal tester, and at least two skimmed 

milk test bottles having double necks. The rest of the equipment 
is similar to that used for testing whole milk. 

Method.—Several pupils should bring from home samples of skimmed 

milk separated by the gravity method. A pint of skimmed milk would 
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be sufficient for testing. A few others can bring samples of skimmed 

milk obtained by skimming the cream with a centrifugal separator. 

The value of the lesson, then, consists in demonstrating to the pupils 

the larger amount of fat in the skimmed milk separated by the old- 
fashioned gravity method. The method for testing is exactly the same 

as for testing the whole milk, apart from the use of the double-neck 

bottle. The skimmed milk is run into the bottle through the larger 

neck. When the fat rises it will be in the smaller of the two necks. 

Each space on a double-neck bottle stands for .o5 of 1 per cent of fat 

in the skimmed milk. . 

Millions of dollars are lost annually by the farmers of the Unitel 

States in separating cream from the milk by the old-fashioned gravity 

methods. An excellent way of demonstrating the value of centrifugal 

separation to the pupils and to their parents is by the method suggested 

in this lesson, and by doing the following problem: 

Problem.—Farmer A separates his milk by the gravity method. The 

skimmed milk tests .2 per cent fat. Farmer B uses a centrifugal separa- 

tor. The skimmed milk tests .o1 per cent. Each farmer has 20 cows, 

and each cow gives an average of thirty pounds of milk per day. A 

pound of milk fat will make one and one-sixth pounds of butter. If 

butter sells for 30 cents per pound, how much money does Farmer B 

receive more than Farmer A in one year of three hundred days? 

Buttermilk.—The same method can be followed in testing buttermilk 

obtained by churning at different temperatures and with different 

makes of churns. 
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V 

A Lesson in Milking 

W. A. STOCKING, JR. 

Purpose—The object of this exercise is to teach the importance 

of keeping dirt out of milk which is to be used as food. 

Materials —Two cows two ordinary milk pails, a pail of clean water, 

a clean towel, a piece of soft cloth, and two clean bottles or tumblers. 

Milk one of the two cows into one of the milk pails in the ordinary 
way without any previous brushing or cleaning. Mix the milk thor- 

oughly, and take a sample in one of the bottles or tumblers. 
With the clean cloth wrung out of the pail of clean water, thoroughly 

dampen and wipe the flank and udder of the second cow. Be sure that 
all the parts are moistened, and especially the parts with which the hands 

will come in contact 

while milking. Rinse 

your own hands in 

the clean water, and 

dry them on the 

towel. Milk the cow 

in the clean milk pail, 

and take a sample 

into the other bottle, 

as before. Cover 

thee bottles by tying 

a piece of clean paper 

over them, and set 

them away together. 

Watch the two sam- 

ples carefully and 

determine which one 

curdles first, and how 

much difference, 

there is in the time 

of curdling. Repeat 

this exercise several 

times until you find 

which ‘sample nor- 

mally curdles first. 

Fic. 51.—Kinds of bacteria likely to be found in milk: 
t-and 2, typhoid bacillus (Pfeiffer); 3, pus and pus cocci; 

4, B. dysenteriae (Shigar); 5, Proteus vulgaris; 6, Clos- 
tridium butyricus; 7, 9, 10, 11, types af common lactic 
bacteria.(Covin.); 8, a coccus without influence on milk 
(Conn.); 12, 13, 14, three bacilli producing slimy milk 
Fie: 7 mrp co ee cae 14, Conn.); ts, 16, 17; 
18, 19, types of liquefying a utrefyi 4 J 
digest the aa (Comayen : ee oe 
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VI 

Clean Milk 

W. A. STOCKING, JR. 

The purpose of this exercise is to show further the importance of 

cleanliness in the handling of milk, and the value of a small-topped 

milking-pail in increasing its keeping quality. 

Matcrials needed.—Two or more cows, one ordinary large-top milking 
pail, one small-top milking pail, and two glass bottles or jars. 

The smaller the opening in the milk pail the better, so long as it can 

be used conveniently for milking. Any of the styles of pails shown in 

the illustration will give quite satisfactory results, and are easy to use. 

If desired, any tinner can make a cover to go on an ordinary milking 

pail, leaving an opening about six inches in diameter at one side through 

which to milk. 
Both the pails and the sample jars should be thoroughly sterilized 

either with boiling water or with steam before they are used. 

Milk one or more cows into the open milking pail, and after thoroughly 

mixing the milk put a small quantity into one of the sample jars, cover- 

ing the top so that dust cannot get in. Next, milk the same number 

of cows into the small-top pail, and put a sample into the second jar 

in the same way as the first. 

Now place the two jars of milk together where the temperature will 

be the same for both jars, and watch them carefully for indications of 

curdling. Record the time when each sample curdles, and determine 

the effect of the small-top pail on the keeping quality of the milk. It 

will be well to repeat this experiment several times in order to get satis- 

factory data. 

Fic. 52.—Four good styles of small-topped milk pails showing the size of the opening 
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A pint fruit can or a common drinking-glass can be used for sample 

jars. Ifa fruit can is used, place the glass top on without the rubber 

ring, to allow the passage of air. If a drinking-glass is used, cover the 

top with paper. 

Vil 

Farm Buttermaking 

C. A. PuBLow 

No article of food is more appreciated at the table than good butter, 

yet no part of the meal is more difficult to secure. It is true that many 
farmers have taken advantage of the high prices offered for butter of 

finest quality, and are making a determined effort to provide conditions 

and utensils with which they may manufacture better butter, but the 

great majority of farmers in New York State do not make a uniform 

quality of good butter. 
This is a serious problem for the dairy farmer to meet. Millions of 

dollars are being lost annually because dairy butter is of poor quality, 

and one can readily appreciate this by reading the market reports. 

From these we learn that creamery-made butter sells for several cents 

per pound more than dairy-made butter. Surely this should not be 
when the creameryman manufactures butter from cream from many 
herds, cared for under varied conditions more or less unsanitary, while 
the private dairyman has only the cream from one herd to care for, 

and should therefore have much better control over conditions that 

influence the quality of butter. 

The most common causes of bad butter are as follows: 

1. Unclean milk or cream. 
2. Keeping cream too long or at too high temperature before churning. 

3. Keeping cream in cellars or store-rooms where strong smelling 

vegetables or foods are kept. 
4. Improper washing of butter to remove the buttermilk. 

5. The use of too much salt. 

When cream is saved for several days before churning it must be 

kept very cold or the butter will be strong or rancid in flavor. It is 
much better to churn at least every two days, even though the quantity 

is small, if mild, fine flavor is desired in the butter. 

There is a great opportunity for the farmer of New York State to 

secure high prices for his butter if the quality is right, but to have it 

right everything surrounding the manufacturing process must be 
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absolutely clean. The cream must be well cared for, and the butter 
must be put up neatly and be attractive. 

When this is done, then the consumer will have less difficulty in secur- 
ing good, reliable butter for table use. 

Note.—It would be a good thing for the farm girls to try to make 

good butter during vacation. We shall be glad to hear from all who try. 

VIII 

How to Make Junket Ice-cream 

Object of the lesson.—To acquaint the pupil with one of the uses of 

milk and cream. An exercise for the noon hour or recess. 

Materials —A watch or clock with second hand, one small plain 
glass thermometer, one tin pail holding about four quarts, two quarts 

sweet milk, one pint cream, three-fourths pound sugar, one-half ounce 

vanilla flavoring extract, one long-handled spoon, twenty drops rennet 

extract (or two junket tablets), ten pounds ice, two pounds coarse salt. 
Each pupil should bring a small dish and spoon with was to eat a 

share of the frozen cream with his dinner. 

Method.—Put the milk and cream into a tin pail. Then add the sugar 
and wait until it is all dissolved before adding the vanilla. Now heat 

the mixture to go degrees Fahrenheit, and immediately remove from the 

stove. The rennet is then added and the contents of the pail are stirred 

with the long spoon for two minutes. 

As soon as the mixture becomes thickened like jelly, the small pail 

should be placed inside the larger wooden one and the space between 

them packed with small pieces of ice. Salt is sprinkled on the ice and 
the small pail is turned backwards and forwards to hasten the freezing. 
As soon as frozen, the cream is ready to serve. 

Precautions.—Do not allow the milk to become too firmly coagulated 

after adding the rennet. As soon as it becomes jelly-like, start the 

freezing. 

If a small ice-cream freezer is available, it can be used to advantage, 

but the two pails answer the purpose. 

Both before and after being used, all utensils should be thoroughly 

washed and cleansed. 

Note.—This lesson might be made most interesting for the boys and 

girls to work out together. It would give the teacher opportunity to 

help the pupils to realize the importance of cleanliness in the prepara- 

tion of food. 
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GROWING POTATOES 

J. L. STONE 

Potatoes will grow on a variety of soils but they thrive best in a 

deep, rich, mellow loam. Avoid clay and sand, though good potatoes 

may be grown on sand if it can be made rich enough and does not get 
too dry. Land for potatoes should be plowed deeply, but in case of 

land that has had only shallow tillage in the past, it is not safe to turn 

up more than about one inch of “ new dirt” at a time. 

An inverted clover sod is excellent, as is also a corn stubble that was 

heavily manured for the corn crop. It is best to manure heavily the 
previous crop, but it is better to apply manure directly to the potato 

crop than to plant on an insufficiently manured soil. Plowing 

should be done as soon after oat-sowing as the conditions of soil will, 

permit. Then the soil should be harrowed to make a deep, mellow 

seed bed. 

Unless the land is abundantly fertile it is well to use commercial 

fertilizers on the potato crop. On the sandy soil of Long Island and 

New Jersey a ton per acre of a fertilizer containing 4% nitrogen, 8% 

phosphoric acid, and 10% potash is frequently applied. On the richer, 

loamy soils of New York 125 to 200 pounds of the following may be 

applied on the ‘quarter acre: 

20 lbs. nitrate of soda 
30 Ibs. dried blood 

120 Ibs. dissolved rock 
30 Ibs. muriate of potash 

This will produce a fertilizer containing 34% nitrogen, 84% phos- 
phoric acid, and 74% potash. 

If fertilizer is used it must not be allowed to come in direct contact 

with the seed, especially with the cut surfaces, or it may injure vitality. 

Many potato planters have fertilizer distributers. If a planter is not 
used, scatter the fertilizer along the open furrows and mix it with the 

soil. 

If there is potato-planting machinery on the farm that the boy can _ 

handle himself, he may use it if he desires, planting his crop in the usual 

way practiced on the farm. Remember that most machines do not 
plant deeply enough; so “‘ set it down.’’ In good, mellow soil potatoes 

should be planted four or five inches deep; but in heavy soil three inches 

may be sufficient. If planting machinery is not at hand, then the land 

should be furrowed deeply, making the rows about three feet apart. 

' 

4 
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Select a variety of potatoes which is known to grow vigorously in 

the vicinity and yield large crops. Care should be taken that the seed 

potatoes have been well kept, that is, have not been chilled, wilted, or 

sprouted. The yield is much affected by the way the tubers have been 

kept. Medium-sized potatoes are desirable for planting. These should 

be so cut that they will be about the size of a large hen’s egg. It is well 

to scatter a little land plaster over the cut tubers to dry up the moisture 

on the cut surfaces. The tubers should not be cut long before the 

planting as they lose vigor rapidly after cutting if not placed in con- 

ditions favorable to growth. 

The prepared seed should be placed in the furrows about fourteen 

to sixteen inches apart. If the soil is not very rich and is likely to get 
too dry the hills would better be eighteen inches apart. The potatoes 

should be covered with plenty of soil. This may be done with a potato 

coverer, a plow, or a hoe. Strive to have the sets three to five inches 

deep after the surface is leveled, according to soil. 

About a week or ten days after the potatoes are planted, a spike- 

tooth harrow may be run over the field to level it and kill any weeds 
that may have sprouted. A week later harrow again or use a weeder 

if the plants are well out of the soil. The warmer the soil, the quicker 
the potatoes will start. Judgment must be used in determining when 
and how much to harrow. Avoid letting the weeds get started or 

breaking the tender shoots. As soon as the potatoes are up so that 

the rows can be followed, run a cultivator between the rows. If the 

weeds are getting started, work as close to the potatoes as you can 

without harming them. When working near the potatoes do not culti- 

vate very deeply. If you already have control of the weeds, the first 

cultivation should be a little farther away from the plants and as deep 

as the cultivator can be made to go. If the first cultivation is close and 

shallow the second should be deep. After this, give shallow cultivation 

every ten days or two weeks as long as the cultivator will go between 

the rows. Do not plow or hill up the potatoes unless you were com- 

pelled to plant in a shallow soil. In a good, mellow potato soil deep 

planting with level, persistent tillage is better, though digging the 

potatoes will be harder. © 

Potato blight is now so general throughout the State that it is not 

safe to omit spraying with Bordeaux mixture for its prevention. If 

printed instructions regarding the making and using of Bordeaux mix- 

ture and poisons for the potato beetle are desired, this College or the 
New York State Experiment Station at Geneva, N. Y., will supply them 

on request. 
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The potatoes may be dug any time after the vinés are dead. Dig 

with a fork, hook plow, or machine. Do not forget to keep your records 

so that you can write up in an intelligent way how you grew that prize- 

winning crop of potatoes. A complete record should be kept on the 

record blank sent out by the College of Agriculture to all the boys 

entering the Cornell Potato Contest. 

THE TEETH AND-HOW: TO KEEP THEM » 

T. R. Stuart, D.DSS. 

Nature provides us with two sets of teeth;:ternporary and permanent. 

The temporary or deciduous.teeth are intended to serve the purpose of 
mastication during childhood: :The fact that»these teeth are for tem: 

porary use and will be replaced in due time is‘no reason or excuse for 
their neglect. They should be kept clean and free from cavities of decay 

so that they will remain comfortable:and useful until they loosen and 
come out naturally. A child’s.teeth or an adtlt’s either, ‘for that matter, 
should never ache or be uncomfortable to Spey with. a is unnecessary 
and should be avoided: We sre ibs tot “ aa ; 

Serious malnutrition may result: from the teeth becomming sensitive 

to the pressure of food during mastication; and mariy cases’ of irregu- 
larities of the permanent teeth are caused by the extraction ‘of one or 

more of the deciduous teeth too early. Each’ deciduous tooth should 

be retained until its successor of the permanent set’is ready to réplace it. 
The permanent teeth are designed: by nature to last. throughout our — 

lives and by.careful attention to a’ few simple rules of dental hygiene, 
they will do so. Decay is the worst enemy ‘of good teeth; and decay 

is the direct result of neglect. - Particles ‘of food: allowed to remain 

in the mouth will decompose, and. saliva’ that is: highly charged ‘with 
organic matter, if allowed to lie stagnant between the teeth will ‘fer- 

ment, producing an acid that attacks the enamiel of the teeth. This 
is the beginning of decay. ‘Once’ the enamel ‘is softened, the bacteria 

which are always present in the mouth will find lodgement there and 

make deeper inroads into the tooth. Unless remedial measures are 

employed a cavity thus begun continues until the whole tooth is des- 
troyed. Nature never repairs any injury that a tooth may sustain. 
Cleanliness is the one great preventive. Clean teeth will not decay. 

Perhaps few of us are so situated that it is possible to brush the teeth 
after each meal. But particles of food can be removed by thoroughly 

rinsing the mouth with warm water and using the quill tooth pick or 
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dental floss. The latter will be found especially good for removing food 

debris from between the teeth. In discussing this part of the article 

with the children, the teacher might take the opportunity to state 

that it 1s not good manners to use a woth pick in the presence of another 
person. 

The teeth can and should be thoroughly brushed twice daily with 
a good antiseptic tooth powder or paste; in the morning and at night 

just before retiring. The teeth should receive the most careful cleaning 

before retiring since it is during the night that food particles and secre- 
tions in the mouth have the greatest opportunity to ferment and harm 
the teeth. 

The brush should be used in an intelligent manner so as to reach all 

surfaces of the teeth. The ordinary backward and forward move- 

ments along the sides of the teeth only bring the bristles of the brush 

into contact with the most prominent places and frequently injure 
the gums. 

The inner and outer surfaces of the teeth should be brushed with a 

slightly rotary movement beginning at the gums and passing upwards 

or downwards, as the case may be, towards the ends of the teeth. That 

is, the upper teeth should be brushed downwards and the lower teeth 
upwards. This will bring the bristles of the brush into the depressions 

between the teeth, removing any food that may be lodged there. The 

grinding surfaces should be brushed backward and forward and from 

side to side so as to cleanse all the depressions. 

A few minutes each day is all the time required to keep the teeth 

clean and the mouth in a sanitary condition, and a visit to the dentist 

twice each year will keep the teeth in good repair. By getting the 

habit of keeping the teeth scrupulously clean, you will largely prevent 

decay, and by visiting your dentist semi-annually, you will avoid serious 

and prolonged operations and assure yourself good, comfortable, and 
serviceable teeth. 

Teeth are given us to chew with. By chewing our food we prepare 

it for digestion and the more thoroughly it is chewed the more easily 

it will be digested. All food must be reduced to an impalpable mass 

before it can be assimilated and become part of the tissues of our bodies. 

If for any reason the teeth fail to do their part, the stomach must do 

more than its share of work in the attempt to digest the unprepared 

food thus thrust upon it. This will surely result in indigestion and 

faulty nutrition, which will seriously interfere with our general efficiency, 

whether it be in the school room or in our life work, whatever that 

may be. The U. S. Government, recognizing this fact, will not admit 
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a man to the naval or military schools or enlist one in the army or 

navy whose teeth fall below a certain prescribed limit. 

It is of the utmost importance that we have good teeth during the 

growing ages. The proper growth and development of our bodies and 

our future health depend upon it. It is at this time that we are building 

up our constitutions, a sort of reserve force and resistance against dis- 

eases. By properly preparing the food for digestion and assimilation, 

thus keeping the body properly nourished and resistant to disease, good 

teeth contribute largely to long life. Neglected teeth are a menace to 

health, both to yourself and to those with whom you come into contact. 

The conditions in the mouth are_perfect for the development of disease 

germs. 

The germs of tuberculosis, pneumonia, typhoid, diphtheria, and 

many other diseases have been found in the mouth of the healthy 

individual. They need only a favorable opportunity to make inroads 

into the system or to be communicated to others. 

Dr. Hopkins of Boston said at the Massachusetts Oral and Dental 

Conference, ‘‘ The uncared-for human mouth is the prize bacterial 

garden of the world”’ and ‘“‘a clean mouth and clean teeth furnish the 
best and surest safeguard against disease.”’ 

Many important and desirable things in life depend upon good teeth: 

personal appearance, bodily comfort, a vigorous and well nourished 

body. Our general efficiency and success in life and even life itself 
depend largely upon good teeth. 

Who has not seen an attractive face rendered repulsive by the display 

of neglected teeth? You would not knowingly appear in public with 

a face that is not clean. Why with unclean teeth? Why then should 
‘you want your dishes clean? 

The neglect of the teeth is far more serious than the neglect of tools 

or machinery. A machine or set of tools, if ruined by neglect, can be 

replaced with one just as good or even better, but a tooth once lost 

is gone forever and you can never get a substitute as good as the original. 

Keep the teeth clean. 
Clean teeth will not decay. 
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NOTICE 

Announcements of the Cornell contests for 1910-11 are made in the Boys . 
and Girls edition of' the Cornell Rural School Leaflet. Teachers should 
encourage all young persons to enter these contests with spirit. 

During the month of July, courses of instruction in Elementary A gricul- 
ture, School Gardening, Biology, and Nature-Study, under the dtréction of 

the New. York State College of Agriculture, will be given at the Chautauqua 

Summer School. These courses.,will be particularly valuable for teachers 

in high schools and training classas:who need subject matter along these 

lines, and for grade teachers who would like, field work and methods of 

teaching Nature-Study. Address all communications to 
Mr. Percy BOYNTON, , 

Chautauqua, N. xe 

— Ss ee ee ee ee 
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To THe TEACHER: 

We should like each year to get some opinion from the teachers 
who are using our Leaflets as to whether we are meeting the needs for 
subject matter in Nature-Study Agriculture. The lessons in the Leaflet 

will each year follow the subjects outlined in the New York State 

Syllabus in Nature-Study. In addition we want to give as many prac- 

tical and helpful lessons as possible for the development of a better 
country life. Suggestions and criticisms from teachers using the 
Leaflets will help us. Please consider that we need your help. Do 

not feel that everyone else will respond to this appeal and so you need 

not bother. As you act in this matter, others may. We need each 

one to help us to make our work stronger and more useful. Please 
answer each question as fully as possible. 

1013 



1014 Rurat ScHoot LEAFLET. 

1. Describe school building and surroundings. State number of 

teachers and number of pupils. 

2. State something of the homes from which the children come; 

the interest in education in the community. 

3 Have you a library in connection with your school? If so, please 

send list of books. (Catalog of books from city and village schools. 

If rural schools have books, please ask a pupil to copy list for us). 

4. What has been done during your time in the school to make the 
schoolroom more attractive? The school grounds? How much interest 

has been taken by the parents in these matters ? 



RurAL ScHoot LEAFLET. IOI5 

5. Have you done anything in the way of gardening at your school? 
Has anything been done in the way of conducting experiments for 

increasing interest in farm crops? In dairying? In poultry husbandry? 

In stock raising? 

6. Do you feel that a distinct advance has been made in interesting 
the children in the out-of-doors? Have they actually come to know 

some birds, trees, wayside plants, insects, and the like, that they did 

not before? Has a spirit of interest in natural forces been developed? 

7. How much time is given to out-of-door study in your school? 

8. Has anything been done in your school to interest the children 
in play? 
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9. How many children in your school will probably go through High 
School? About how many will have an opportunity to go to College? 

How many have a farm home that may possibly lead them to care to 
stay in it and become a farmer in the community? 

10. What events at the schoolhouse have called the people of the 

district to it? How much have the children taken part in any enter- 

tainment at the school? 

11. Do the children take their Leaflets home? Do you think that 

they will do anything with the suggestions made in the Leaflets unless 

the work is taken up in the schoolroom ? 

12. What suggestions have you for making the Leaflets more helpful, 

either as to subject matter or the way in which it is presented ? 

Please answer the foregoing questions and return to Alice G. 

McCloskey, Ithaca, N. Y. 
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A LETTER TO BOYS AND GIRLS 

DEAR Boys AND GIRLS: 

Although this is the last Leaflet for the year and therefore the last 
opportunity I shall have to write to you, I do not want you to, feel that 

I am far away; for have we not been near together, you and I, these 
many days, through the long autumn and the winter and the early 

spring? You may forget me, but I shall be near you always. 
I wish you were with me this evening, everyone in the school. We 

should sit around a great fireplace and talk things over the while we 

popped corn and cracked hickory nuts. We should be very happy 

through the long evening. Wouldn’t you at such a time like to have 

a heavy rain storm outside with great wild winds? May be you would 

rather have a clear cold night with starlight and moonlight. I like 

one as well as the other. Since this merry time cannot be, however, with 
40ly 
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you sitting beside me in front of the roaring fire, we must talk to each 

other from a distance; I in this Leaflet and you sending me personal 
letters in reply. 

Last year a number of boys and girls took part in the Cornell contests 

and did good work. When we came to make decisions for prizes 
it was a difficult matter. This year we hope there will be hundreds 

of other boys and girls who will enter the contests, not merely to win 
a prize, but to take part in a competition that will call for the best work 

you can give. It does not matter whether you make gardens or bread 

or grow the best corn or potatoes, so long as you do your piece of work 
the best you know how. You must not become discouraged and let 

the work go after the middle of summer. The boy or girl of real worth 
will finish up any piece of work he or she has begun. 

Perhaps you know that the potato crop is one of the most important 

in this State. Some of the boys and girls who study agriculture in their 

schools have become interested in this and are planning to grow potatoes 
this summer. They have asked us for bulletins and other reading 
matter so that they may learn from persons of experience how to do 

their work with the greatest skill. Inthe Teacher’s Leaflet this month 

we are publishing an article by Professor Stone on growing potatoes. 
Ask your teacher to let you read it. 

Be sure to enter one of the contests. If you follow the directions 

and do your work well, you not only will learn a great deal from the 

experience but you may win one of the prizes. 

We have some Leaflets on hand giving directions for making bread, 

raising chickens, and the like. These will be sent to any boy or girl 

making request for them. 

And you will not forget in the long summer days that all boys and 

girls living in the country are going to help to make the farm folk of 

the future in this State the best and strongest in the world. We depend 
on boys and girls for this, for some of you are going to be the future 

farmers. To be good farm folk you must have character; you must 
read much and think more; you must be open minded and try to learn 

from others whatever will improve your farm conditions; you must 

become naturalists,and learn to love the wind and therain, the growing 

things, the birds, and all the rest. You must learn to love the dawn, 

the early morning odors, and to find each part of the day, each twi- 
light, and each nightfall filled with wonders. 

A happy summer to you all. 
Sincerely your friend, 

AuicE G. McCLosKEY 
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ANNOUNCEMENT OF CONTESTS 

Address all letters to Cornell Contests, Cornell Rural School Leaflet, Ithaca, N. Y. 

The Cornell Corn Contest 

Fifty dollars in prizes are offered to the boys in New York State for 

the best work and results obtained in raising } acre of corn. The judges 

will consider the largest yield, the value and completeness of the report, 

and an essay on the subject ‘‘ How to Grow Corn.” The prizes will 

be distributed as follows: first prize, $7; second prize, $6; third, fourth, 

and fifth prizes, $5; sixth, seventh, and eighth prizes, $4; ninth and 

tenth prizes, $3; eleventh and twelfth prizes, $2. 

Rules for the Cornell Corn Contest : 

1. All contestants must be under 18 years of age and live in New 
York State. 

2. Each contestant must raise one-quarter acre of corn. 
3. Each contestant must do all the work except plowing and fitting 

the land before planting. 
4. Each contestant must register for this contest with the New York 

State College of Agriculture by June 1st and receive from the College 
a record blank. 

5. This record blank must be filled in and reach the College of Agri- 
culture not later than November rst. 

6. There must be sent with this record an essay on the subject 
“How to Grow Corn,” which must be written by the contestant 
himself. 

7. The yield of corn must be determined by both weight and measure. 
8. Three responsible persons over 21 years of age must sign this 

statement, which is printed on the record blank, namely: “I do hereby 
state that I have measured or seen measured the land on which the con- 
testant, ————_——- —-———, raised the corn reported in his record 
and find it to be } of an acre, and I do further state that to the best 
of my knowledge and belief all the rules of the contest have been faith- 
fully and honorably observed.’’ One or the persons to sign this state- 
ment shall be the trustee of the school district in which the contestant 
lives or a teacher in the district school or the nearest union or high 
school. The two other persons shall be appointed by the trustee or 
teacher. To avoid mistakes it is advisable to have the land measured 
in the spring by at least one of these three persons. 

g. The judges (to be appointed by the Editor of the Rural School 
Leaflet) will consider the largest yield, the value and completeness of 
the report, and the essay, ‘‘ How to Grow Corn,’’ awarding the prizes 
to those who in their judgment have done the best work and obtained 
the best results, 
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The Corneil Potato G ontest 

Fifty dollars in prizes are offered to the boys of New York State for 
the best work and results obtained in raising 4 acre of potatoes. The 

judges will consider the largest yield, the value and completeness of 

the report, and an essay, ‘‘ How to Grow Potatoes.”’ The prizes will 

be distributed as follows: first prize, $7; second prize, $6; third, fourth, 

and fifth prizes, $5; sixth, seventh, and eighth prizes, $4; ninth and 

tenth prizes, $3; eleventh and twelfth prizes, $2. 

Rules for the Cornell Potato Contest : 

1. All contestants must be under 18 years of age and live in New 
York State. 

2. Each contestant must raise one-quarter acre of potatoes. 
Each contestant must do all the work except plowing and fitting 

the land before planting. 
4. Each contestant must register for the contest with the New York 

State College of Agriculture by June 1st and receive from the College 
a record blank. 

5. The record blank must be filled in and reach the College of Agri- 
culture not later than November rst. 

6. There must be sent with the record blank an essay on the subject 
“How to Grow Potatoes,’”’ which must be written by the contestant 
himself. 

7. The yield of potatoes must be determined by measure. 
8. Three responsible persons over 21 years of age shall sign this state- 

ment, which is printed on the record blank, namely: “I do hereby 
state that I have measured or seen measured the land on which the 
contestant, ..—————- —-——_, raised the potatoes reported in his 
record and find it to be one-quarter of an acre, and I do further state 
that to the best of my knowledge and belief all the rules of the contest 
have been faithfully and honorably observed.” One of the persons to 
sign this statement shall be the trustee of the school district in which 
the contestant lives or the teacher in the district school or the nearest 
union or high school. The two other persons shall be appointed by the ~ 
trustee or teacher. To avoid mistakes it is advisable to,have the land 
measured in the spring by at least one of the three persons. . 

9. The judges (to be appointed by the Editor of the Cornell Rural 
School Leaflet) will consider the largest yield, the value and complete- 
ness of the report, and the essay, ‘“‘ How to Grow Potatoes,” award- © 
ing the prizes to those who in their judgment have done the best work 
and obtained the best results. 

The Cornell Garden Contest 

Fifty dollars in prizes are offered to the boys and girls of New York - 

State for the best work and results in keeping a garden. The prizes 
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will be distributed thus: There will be given $25 in prizes to boys and 

girls under 14 years of age as follows: first prize; $6; second prize, $4; 

third, fourth, and fifth prizes, $3; sixth to eighth prizes, $2. There will be © 

given $25 in prizes to boys and girls 14 years of age and under 18 as _ | 

follows: First prize, $6; second prize, $4; third, fourth, and fifth prizes, 

$3; sixth to eighth prizes, $2. The judges will consider the yield and 

value of the products grown, the puss and value of the report, 

and an essay on ‘‘ How I Kept a Garden.” 

Rules for the Cornell Garden Contest : 

. All contestants shall be under 18 years of age. (ata 
2. The garden may be of any size and any products may. be grown. 

Each contestant must.do all the work except plowing and fitting ~ 
the land before planting. 

4. Each contestant must register with the College of Agriculture by. 
June 1st and receive from the College a record blank. 

This record must be filled in and reach the Cobese oF Agriculture 
not later than November tst. 

6. There must be sent with the record an essay on Hie subyeue re ee 
[ Kept a Garden,” which-must be written by the contestant. 

7. Instructions which will help in keeping the garden will be found 
in the March Cornell Rural School Leatlet for Teachers. Each contes- 
tant should ask for the Leaflet. 

8. Three responsible persons over 21 years of age. shall. sign this 
statement, which is printed on the record blank, namely: ‘I do hereby 
state that I have visited the garden on which the contestant; * 
—_—_—_——.,, reports in this record and that to, the best of my knowledge 
and belief all the rules of the contest have been faithfully and honorably 
observed.’’ One of the persons to sign this statement shall be the © 
trustee of the school district in which the contestant lives*or a teacher 
in, the district school or the nearest. union or high: school.; The two’ ° 
other persons shall be appointed, by the trustee, or, teacher. 

g. The judges will consider the largest yield (per unit area of aura 
the variety and amount of products grown, the value and completeness 
of the report, and an’essay, ““ How I Kept 'a Garden,” awarding the © 
prizes to those who in their judginent have Bae the best work and 
obtained the best results. 

The Cornell Bread-Making G ontest for oie “ 

Twenty-five dollars in prizés are offered the girls in New York’ State * 

for the best loaf of bread’ received at the College of Agriculture by 
November 3rd, together with an essay, ‘‘ My Experience in Bread- 

Making.” The prizes will be distributed as ‘follows:' first prize, $5; 

second prize, $4; third, fourth, and fifth prizés, $3;° sixth and seventh 
prizes, $2; eighth, ninth, and tenth prizes, $1. 
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Rules for the Cornell Bread-Making Contest : 

1. All contestants must be girls under 17 years of age and live in 
New York State. 

2. Each contestant must send a loaf of bread 4} inches by 3 inches 
by 8 inches accompanied by an essay, ‘‘ My Experience in Bread-Mak- 
ing,’ to the College of Agriculture so that these will reach the College 
November 3rd. 

3. The loaf of bread shall be made and the essay written by the 
contestant herself. 

4. Each contestant must register for this contest with the New York 
State College of Agriculture by October 1st and receive froin the College 
a voucher. 

5. Three responsible persons over 21 years of age, shall sign this 
statement, which is printed on the record blank, namely: ‘‘ I do hereby 
state that to the best of my knowledge and belief the contestant, Miss 
——____—_ ——_———_—__, has made this loaf of bread and written this 
essay herself and has faithfully and honorably observed all the rules of 
the contest.”’ One of the persons to sign this statement shall be the 
trustee or the teacher in the district school or nearest union or high 
school. The other two persons shall be appointed by the trustee or 
teacher. 

6. The judges (to be appointed by the Editor of the Rural School 
Leaflet) will consider the bread and the essay, ‘‘ My Experience in 
Bréad-Making.”’ 

EGGS TO BE SENT TO BOYS AND GIRLS IN NEW YORK STATE 

Through the Poultry Department of the College of Agriculture we 
are able to make the following offer to the boys and girls of New York 
State: 

Thirteen eggs valued at $1.50 will be sent to a limited number of 

the boys and girls who write the best essay on ‘‘ My Experience with 

Poultry.”’ This composition must reach the College of Agriculture 

by May toth and must be accompanied by a letter from the boy or 
girl stating that he or she promises to hatch and rear the chickens with 
as little help from others as possible and report fully to the College of 
Agriculture by December 1st on a report card which will be sent to him 
or her. The contestant may have thirteen eggs of any one of the follow- 

ing breeds: White Leghorn, Barred Plymouth Rock, White Wyandotte, 

Silver Spangled Hamburg, or Buff Plymouth Rock, in so far as the 

eggs can be supplied. It will be well to send a second and a third 

choice. 

The eggs will be sent free under the above conditions. They are 

sent, however, express collect, that is, the expressage (probably 25 to 

35 cents) must be paid by the boy or girl receiving the eggs. 

—_—s a Me 



Rurat ScHoot LEAFLET. 1023 

AN OPPORTUNITY FOR BOYS AND GIRLS 

C. S. WILSON 

This year the State Fair Commission offers the prizes mentioned 

below to the boys and girls who are interested in fruit growing. It is 

the second time such an offer has been made and the readers of the 

Leaflet are urged to make such entries as they can. The State Fair 

will be held at Syracuse about the second week in September. 

Section 17.—Boys’ and Girls’ Collections. (Open to all boys and girls in New 

York State under 16 years of age). 

For the best arranged and most extensive, perfect, and 

varied exhibit of orchard products, collected and ex- 

hibited by any Boys’ and Girls’ Club or Rural School. $20.00 $10.00 $5.00 

For the best display of fruit collected and exhibited 

by any boy Or) girlies. cee kee ce Cae eae hak eee a 10.00 §.00° 2-56 

Best plate of appless.¥s.i4% oman, eet ee wale ona $2.00 $1.50 $1.00 

Best plate Gf pease. sx: iad aces eee ee es Sree adel Ss 2.00 1.50 1.00 

Best plate of peachesiccsvem ce wits ea oe a etait» 35) ce 2.00 T.5O. 78.00 

Best plate of gRanes iu. <i dos ats See en se en 2.00 I.§0> ‘x.66 

Begin early to prepare the fruit. Soon after the blossoms fall in 

May, choose a young tree or a branch of a large tree. Thin the fruit 

until all specimens remaining are six or eight inches apart. A little 

later in the season, when the fruit is about one-third grown, bag enough 

specimens of each fruit or variety to make one or two plates. Ordinary 

manila bags which you can get at the grocery store may be used for 

this work. The bag will protect the fruit from any mechanical injury 

and cause it to develop a thick and beautiful bloom. On the other 

hand, the bagged fruit may not color so well and therefore it is not 

advised to bag too many specimens. 

In choosing the fruit for the exhibit, choose specimens that are even 

in size, color, and degree of ripeness. Each should be free from blemishes 

and possess a full-length stem. In the collection exhibits send only one 

plate of a variety, but send as many different fruits and varieties as 

you can collect. Each plate must contain five specimens. 
The boys and girls will get a great deal of pleasure in planning for 

this exhibit and sending the fruit tc the Fair. They do not have to 

go there to put it up themselves. The Commission will put it up for 
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them, giving each an equal chance. All that is required of the boys 

and girls is to collect the fruit and ship it, expressage prepaid, to the 

Superintendent of Fruits, State Fair Grounds, Syracuse, N. Y. The 

new premium list will be sent to every boy and girl who will write for 

it. Address C. S. Wilson, Ithaca, N. Y. 

NOTES. 

| The ions ee seeds sold to schools by James Vick’s Sons, Rochester, 
N. Y., areone ceut each. '\The postage is two cents extra for every 12 
packets of flower seeds, and three cents extra for every 12 packets of vege- 
table seeds. Large orders will go chea per by express, charges to be paid by 

the purchaser. No order accepted jor less than 12 packets.. All orders for 
seeds must be sent through the.teacher. 

- Some of the older boys and girls ojten ask for special helps on gardening. 
A new book, ManuaL oF’ GARDENING, by L. H. Bailey, published by the 
Macmillan Co., will be found very helpful to young and old. 

A Book on aha Some Livine Tuincs, by Ella B. Hallock, published 

by A. S. Barnes & Co., should be read by boys and girls\. Perhaps the 

teacher has a-copy of this Book, if so, read it some lime and tell us what 

you think about it. 

Be sure to enter one of the Cornell Contests. 
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THE FARMER’S CHALLENGE 
L. H._ Bailey 

Blow ye winds and lay on ye storms 
And come ye pests in rabble swarms 
And fall ye blights in legion forms— 
I am here: I surrender not 
Nor yield my place one piece or jot ;— 

For these are my lands 
And these are my hands 

And I am bone of the folk that resistlessly stands. 

The blood of old ploughmen runs hard in my arm 
Of axmen and yeomen and battlemen all 
Who fought and who flinched not by marish and wall 
Who met the bold day and chased ev’ry alarm; 
My father-kind sleep, but I hear the old call 
And fight the hot battle by forge and by farm ;— 

For these are my lands 
And these are my hands 

And I am bone of the folk that resistlessly stands. 
33 1025 
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NOTES 

What can the teachers of New York State do to 

help in developing the interests of country life? This 

is the problem that the State College of Agriculture 
wants to assist in working out with the thousands 

of teachers by whom better living in the country 
must be taught. 

Agriculture has to do with the entire out-of-doors 
and with the preparation of the people to find the resourcefulness of it. 

The resources of the out-of-doors must appeal to the educational, the prac- 

tical, the aesthetic, and the spiritual in man. Children living both in city 

and country have to do with country life problems and therefore should, 

to a certain extent, be trained to meet many of them. For this reason 

valuable results ought to come from the present syllabus sent out by 

the Education Department for uniform instruction in nature-study and 

in agriculture throughout the State. This instruction provides in the 

lower grades for out-of-door study largely from the point of view of the 

naturalist and in the more advanced grades from the point of view of 

the agriculturist. 

But while teachers in both city and country will be able to work out 

the lessons suggested, it is the teachers in the country who will have the 

best opportunity for country life lessons. The matcrial is close at 

hand and the country child has special need of this training that he may 

make the most of the opportunities he has for educational development 

through his environment. 

There must be spirit in all this teaching. School begins in the harvest 

time. Every field is teeming with interest. What can the teachers 

do to make use of the material at hand for developing the boys and 

girls? Corn, potatoes, apples, fruits of all kinds, vegetables, nuts, give 

material for awakening the senses,—touch, sight, smell. Quickening of 

the spirit to the sounds of autumn will do much. No season gives 

greater suggestion for color, for mystic atmosphere. No skies are 

more wonderful than fall skies; no rains more glorious; no winds more 

musical. So much does our educational work often warp the senses 

of the children that they finally lose what they have in early childhood. 

Let our work in nature-study keep and strengthen the kinship to 

nature that is the birthright of each child. 

Wholesome competition is valuable in schoolroom work. Divide 

the school into small groups, four to ten in each, and allow each group 
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to take a certain harvest subject for the purpose of getting all the 

information possible concerning it in their neighborhood. Let the groups 

compete for the greatest amount of material for demonstration and 
for information. Such exercises would be exceedingly valuable if 

properly conductedin connection with apple-growingin the neighborhood; 

potatoes, the varieties and amounts raised; the kinds of cattle, with 

lessons concerning the raising of the same; the markets in the vicinity, 

and the like. Give the children in these groups encouragement to write 

to the Department at Washington and to the State College and Exper- 
iment Stations for information on the subjects they are working up. 

Practical work in school is always valuable. The more children realize 

that any effort they make to grow things has a commercial value the 

better it will be for them. If with the commercial the aesthetic and 

spiritual possibilities in gardening are developed, they are gaining so 

much the more. No commercial interest, however, should be so strongly 
developed that the young mind fails to get an all-round educational 
attitude toward labor. 

And by all means, teachers, particularly teachers in the country 

places, should take very deeply the responsibility that rests with them 

to give children the habit of reading. There is no doubt in the mind 

of the Editor that the greatest handicap the boys have who come to 

College from rural districts is that they can not read easily and with 

understanding. Many men of splendid mentality have acknowledged 

that it is more difficult for them and takes a great deal more of their 

time to read for their College work than for the city men who associate 

with them. They readily see that this is due to the fact that they 

have not read enough and have not developed the reading habit suffi- 
ciently to make reading easy for them. 

The Editor in discussing this work with College men has found that 

they strongly advise more reading for the rural school and opportuni- 
ties for the children to take books home from the rural school library. 

The children should have plenty of reading that will develop imagin- 

ation through which they will have a deep and lasting resource. From 

Mother Goose through the standard fairy tales, through stories of hero- 

ism, through history, travel, and adventure, will the boy and girl develop 
familiarity with the printed page. This is an essential to a strong 

life work. 

Nor must we forget the importance of poetry in the child mind. 
And particularly is this side of literature valuable in our work in nature- 
study. Let me quote from ‘Nature Pictures by American Poets,” 
published by Houghton, Mifflin & Co.: 
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‘‘ Nature-poetry has a special mission, also, in this era of scientific 

nature-study. Already Mr. Burroughs, who can speak with the voice 

of an oracle, has sounded a note of warning: ‘ We approach nature 

in an exact, calculating, tabulating, mercantile spirit. We make an 

inventory of her storehouse. Our relations with her take on the air 

of business, not of love and friendship. * * * * * If nature is to bea 

resource in a man’s life, one’s relation to her must not be too exact and 

formal, but more that of a lover anda friend.’ Against this danger of 

too formal nature-science the poet stands as safe-guard. He is the loving 
interpreter of sky and meadow, he is the artist who paints many varieties, 

and cultivates our tastes as well as our observation. Against too close 

nature-dissection, he offers to guide us into nature-communion.” 

To encourage the children in their general out-of-door observation 
many teachers have found it helpful to have in the schoolroom a nature- 

study corner. This place is fitted up with a table on which specimens > 

may be kept. Above it is a shelf containing nature-study books. 

The children may be taught to bring to the schoolroom specimens of 

plants that interest them and place them neatly on this table until the 

teacher has time to identify them. If neither teacher nor pupil should 

know the names of any plants brought to the schoolroom we shall be 

glad to have the plants sent to the University for identification. 
A terrarium, 

which is an 

inclosed bit of 

earth on which 

things may live 

and grow, has 

been found 

very interest- 

ing in many 

schoolrooms 

in New York 

State. Many 
kinds of ani- 
mal life have 

been housed in 

terraria. [have 

seen salaman- 

ders, toads, 

snakes, butter- 

Fic. 1.—A terrarium in the schoolroom flies, caterpil- 

elie 
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lars, beetles, rabbits, guinea pigs, and kittens in terraria in different 
schools. Children have been allowed to watch this animal life during 

leisure hours. 

Aquaria have not been very successtul in most schools, but any 

teacher can use to advantage battery jars or even Mason fruit cans 

in which aquatic forms of life may be kept for a limited time. Keep 

but one or two specimens in the aquarium at one time. 

Although the work for the Syllabus this year has not given for special 
study anything outside of biological work, we hope the teachers will 
not lose the opportunity to interest the children in earth-science subjects 

in connection with their work in geography and in any natural phenomena 

that may happen to suggest real out-of-door study: the wind, the rain, 

and the snow; sunshine and shadow; a rainbow; the work of a brook; 

a mountain. 

Many teachers in country schools will find that the average husky 
country lad will not be interested in nature-study from the view-point 
of the naturalist. He should not be forced into this interest, but allowed 

to turn his mind to the more practical side of the subjects, even if he 

should be in one of the lower grades. We have found very young 

children much interested in the commercial side of poultry raising, 

growing potatoes, and the like. Let us encourage these boys and girls, 

and if they are taught these subjects properly, the point of view of the 

naturalist will gradually come to them. 

Corn Day will be observed this year on January 27, 1911. Encourage 

the children to make their selection of ears out in the fields in the fall 

while the corn is still standing. In this way selection may be made 

from the stalks bearing the greatest number of well-developed ears. 

We hope that every school in New York State will observe Corn Day. 
Later in the fall we shall send out suggestions for the celebration of 

Corn Day. 

This September issue will be sent free to all grade teachers in New York 
State whether in city or country. The subsequent issues of the Cornell 

Rural School Leaflet for the current year will have to be limited, also the 

Children’s Leaflets. We have decided, therefore, to send these limited issues 
to rural schools and to schools in viliages of three thousand inhabitants 
or less. Children’s Leaflets will be issued in December, February,and May. 

In the Syllabus for 1910-11 a statement is made that a bound 

volume of Nature-Study Leaflets may be had for the mere cost of postage. 
This is perhaps misleading, in that the supply is limited and the volumes | 

are intended primarily for teachers in New York State. The postage 

on each yolume is thirty cents. 
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THE CHICKADEE 

ANNA BotsForD Comstock 

F all the birds that stay with us, to make 

cheerful our Northern winter, the chickadee 

is easily the favorite. No matter how 

cold or gloomy the day, its cheerful song 

and delightful personality charm us. The 

chickadee in winter seems friendly, and it zs 

friendly; for it devotes its entire energies all 

winter to hunting and eating insect eggs, or the 

insects tucked away in their winter quarters 

ready to attack the leaves as soon as they shall push out from their 

buds in the spring. It is particularly fond of the canker-worm eggs; 

and an experiment made by the Massachusetts State Board of Agricul- 

ture demonstrated that orchards to which chickadees were enticed 

during the winter were almost entirely free from this insect pest, while 
neighboring orchards were destroyed by it. 

As a winter visitant, the chickadee usually appears in company with 

the nuthatch; and the downy woodpecker is frequently a follower of 

this cheerful band. The nuthatches work upon the trunks and larger 

limbs of the trees, while the chickadees work industriously upon the 

twigs and buds. It is interesting to see a chickadee carefully examine 

a twig for insect eggs. He looks it over carefully from above, and then, 

swinging over, head downward, inspects it from below. 

The chickadee is blue-gray above, with the top of the head, the 

nape, and the throat black; the rest of the underparts and sides of the 

head are grayish white. The chickadee can be easily distinguished 

from the nuthatch by its black bib; the nuthatch has a black cap but 

it is white at the throat. The chickadee’s beak is short and pointed, 

making a sharp little pick exactly fitted for getting the insect eggs and 

cocoons hidden away among the leaf buds. The woodpecker’s beak 

is a long, strong chisel fitted for cutting a passage to the burrow of the 

borer in the tree or to the beetle under the bark. 

One of the most charming things about the chickadee is its song. 

Its cheerful chick-a-dee-dee has an inspiring quality which brings 

courage and cheer to the heart of the listener. In February, and as the 

spring advances, the chickadee sings “phoebe’’ more distinctly than 

does the phoebe bird and far more musically. The songs of the two 
birds may be distinguished readily. In the phoebe note of the chick- 
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adee, the last syllable is at least one note lower than the first, is long 

drawn out, and has a falling inflection; while the last syllable of the 

phoebe bird’s song is short and has a rising inflection. The chickadee 

also has a cheerful little yodle, which it sings when it is very happy. 

The nest is built in a hole excavated in a decaying stump or post, 

the pair working together industriously to make the excavation; some- 

times a hole already made is 

used. The nest is most often 

made in birch stumps; the bot- 

tom is lined with fine grass, feath- 

ers, hair, or moss. The eggs, 

from five to eight in number, 

are white, speckled sparingly with 

reddish brown. The nest is made 
in May. 

The chickadees and the nut- 

hatches may be induced to visit 

our orchards and shade trees if 

we put out strips of beef fat 

about once a month during the 

winter. These strips should be 

tied upon the branches. The 

birds seem to regard this as a 

sign of friendship upon our part 

and will remain for hours doing 

their best to rid the trees nearby 
of hidden enemies. If the suet 

be placed upon branches which 

may be seen from the windows 

of the schoolroom, the pupils may 

be able to observe these inter- 
esting and useful birds every day, and become familiar with their 
habits and economic value. 

Fic. 2.—Chickadee entering its nest 

Observations for pupils: 

1. Why does the chickadee remain North during the winter? Why 
do the robin and the bluebird go South? 

2. Where do you see the chickadees in winter? What are they doing? 
3. What other birds are associated with the chickadees in winter? 

What is there in the colors and markings of the chickadee by which 
you can tell it instantly from the nuthatch and the downy woodpecker? 
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4. Describe the colors of the chickadee as follows: top of head, back, 
wings, tail, throat, and breast. 

s. Compare the beak of the chickadee with that of the downy wood- 

pecker and tell why each is best adapted to procure food for its owner. 

6. Does the chickadee-find its food on the trunks of trees or on the 

twigs? What is the food which it finds in the North during the winter? 
7. Describe the chickadee’s actions when hunting for food. 

8. Why is the chickadee of great value to the farmer and the fruit grower? 

9. How can these birds be induced to visit the orchards? 

10. What is the chickadee’s song? Did you ever hear it sing “ phoebe”? 

At what time of year? 
11. Where do the chickadees build their nest? Of what material 

is it made? When is the nest built? 

12. What colors and marking are on the eggs? 

‘When piped a tiny voice hard by, 
Gay and polite, a cheerful cry, 
Chic-chicadeedee! saucy note 
Out of sound and merry throat, 
As if it said, ‘Good day, good sir! 
Fine afternoon, old passenger! 
Happy to meet you in these places, 
Where January brings few faces.’ ”’ 

—Ralph Waldo Emerson 

RECOGNITION OF BIRDS 

“One knows the spring is coming: 
There are birds; the fields are green; 

There is balm in the sunlight and moonlight, 
And dew in the twilights between.” —W. D. Howells 

The chickadee is the bird for special study this year, and, in addition 

to this, pupils are requested to identify the blue bird, Maryland yellow- 
throat, chipping sparrow, brown creeper, wood pewee, Baltimore oriole, 

and barn swallow. It may be that in some districts the chickadee 

will not be seen this year; but probably in the vicinity of every school- 

house some one of the other birds will be found. 

Children very often write to us asking us to tell them the name of 

a bird. They give but few facts and often from these facts we are 
not able to tell what the bird is. We, therefore, ask the teacher 

to have the following simple outline placed on the blackboard, allowing 

it to remain there during the year; then when the children write to 

us asking information about any bird they have seen, let them tell 

us facts about it as far as possible from this outline: 

1. Where seen—in a tree or on the ground. 

2. Size—compare with the sparrow, robin, or crow. 

3. General color above and below. 

ee ee ee 
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4. Any striking colors or other fea- 
tures, such as long bill, long legs, and 
the like. — 

5. Song or call notes. 

Mr. Arthur Allen has prepared for us 

the following simple description by which 
boys and girls will be able to recognize 

the birds to be studied this year. 

Blue Bird 

Size.—Larger than an English spar- 

row, smaller than a robin. 

General color—Above blue; throat 

and breast brownish red; belly white. 

Distinctive features—The generalcolor  _ . 

will distinguish this bird. Fic. 3.—Blue Bird 

“The world rolls round—mistrust it not, 
Befalls again what once befell; 

All things return, both sphere and mote, 
And I shall hear my bluebird’s note, 

And dream the dream of Auburn dell.” 
—Ralph Waldo Emerson 

Maryland Yellow- 
throat 

Size.—Smaller 
than an English 

sparrow. 

General color.— 

Olive-green above; 

yellow below. 
Distinctive fea- 

tures —The black 

“robber mask” bor- 

dered by gray and 

the yellow under- 

parts will identify 
this bird. 
“A living sunbeam, 

tipped with wings; 
A winahs of light that 

shines and sings 
Witchery—witchery — 

witchery.”’ 
Fic. 4.—Maryland Yellow-throat —~Henry Van Dyke 
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Fic. 5.—Chipping Sparrow 

Brown Creeper 

ScHoct LEAFLET. 

Chipping Sparrow 

Size.—Smaller than an English 

sparrow. 
General color—Above dark 

brown, streaked; below grayish 

white wzthout streaks or spots. 

Distinctive features —The red- 

dish cap, a black line from the 

bill through the eye, and the un- 

streaked breast will distinguish it. 

“T hear the sparrow’s ditty 
Anear my study door; 

A simple song of gladness 
That winter days are o'er; 

My heart is singing with him, 
I love him more and more.’ 

—John Boake 

Size-——Smaller than an English sparrow. 

General color—Above streaked cinnamon brown; oy grayish white. 
Distinctive features.—This is the only 

small brown bird that will be seen 

climbing up the trunk of a tree using 

its tail as a prop. 

“T see here to-day one brown creeper busily 

inspecting the pitch pines. It begins at the 

base, and creeps rapidly upwards by starts, 

adhering close to the bark, and shifting a 

little from side to side often till near the top, 

then suddenly darts off downward to the base 

of another tree, where it repeats the same 

course. This has no black cockade, like the 

nuthatch.”—Henry D. Thoreau 

Wood Pewee 

Size.—About the size of an English 

sparrow. 
General color—Dark gray above; 

gravish white below. 

L.stinctive features.—Its erect posture 

will place it among the flycatchers. 
Its grayer upper parts with the bill 

pale beneath will distinguish it from the Fic. 6.—Brown Creeper 
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Phoebe; but the best dis- 

tinctive character is its high 

pitched whistle pee WE 
Oo 

‘Like beggared princes of the 
wood, : 

In silver rags the birches 
stood; 

The hemlocks, lordly counsel- 
lors, 

Were dumb; the sturdy servi- 
tors, 

In beechen jackets patched and 
gray, 

Seemed waiting spellbound all 
the day 

That low, entrancing note to 
hear,— 

‘Pe-wee! pe-wee! peer 
—John Townsend Trowbridge 

Baltimore Oriole 

Size—Larger than an 

English sparrow; smaller 

than a robin. 

General color—Orange 

and black. 
lic. 7.—Wood Pewee 

Distinctive features—The size and general color will distinguish 

this bird. 

—_" 

Fic. 8.—Ballimore Oriole 

““How falls it, oriole, thou hast come 
to fly 

In pg splendor through our Northern 
sky? 

At some glad moment was it nature’s 
choice 

To dower a scrap of sunset with a 
voice? ”’ 

—Edgar Fawcett 

Barn Swallow 

Size.—About the size of an Eng- 

lish sparrow, but much more slender. 

General color.—Above steel blue; 

below brownish orange. 

Distinctive features—The long 
pointed wings, deeply forked tail, 
and orange underparts will distin- 
guish it. 
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Fic. 9.—Barn Swallow 

“*At play in April skies that spread 
Their azure depths above my head, 

As onward to the woods I sped, 

I heard the swallows twitter; 

Oh, skater in the fields of air, 

On steely wings that sweep and dare, 

To gain these scenes thy only care, 
Nor fear the winds are bitter.”’ 

—John Burroughs 

The Hawk 

There are some thirteen different kinds of hawks found in New 

York State. All of these are characterized by strong hooked bills 

and long, powerful talons such as are always portrayed on our 

national bird, the bald eagle, which is a member of the hawk family. 

In size they range from the small sparrow hawk which is not much 

larger than a robin to the immense eagle which is nearly twice the size 

of a crow. In color most of them are dark brown, but there are all 
gradations from the pearl-gray marsh hawk to the almost black 

rough-leg. Their food consists largely of insects and small mammals, 

birds and poultry forming an insignificant part of the diet of most species. — 

They are, therefore, of great economic importance in checking the 

increase of small rodents which are so destructive to crops. 

« 
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Flicker or Golden-Winged Woodpecker 

Size.—A little larger than a robin. 

General color.—Dark brown above; light brown below, marked with 

round black dots. Quill feathers of tail and wings black above; golden- 

yellow below. 

Fic. 10.—Flicker or Golden-Winged Wood pecker 

Distinctive features—A scarlet crescent across nape of neck; white 

spot to be seen on the rump when flying; the flicker is our only brown 
woodpecker. 

‘Ah! golden shaft, ’twas he that laughed 
And lifted up his bill; 

“Wick, wick; wick, wick.’ ‘Wake up, be quick;’ 
The ant is on her hill.""— John Burroughs 
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THE CROW 

ARTHUR A. ALLEN 

In New York State the crow came in with 

civilization. Although practically unknown 

while the country was covered with dense 

woods, he has now become one of our most 

abundant and best known birds. Sociable in 

his nature, omnivorous in his feeding habits, 

sagacious in his actions, he is eminently fitted 

to replace the solitary raven which left us 

with the forests. In no place is he more at 

home than in the farming districts. Here he 

finds open country in which to feed, as 

well as timber sufficient to shelter his nest. He usually escapes his few 

enemies. It is seldom he falls a victim to a hungry hawk or starving 
owl and he avoids even more successfully the man with a gun. 

The crow is generally considered a thief and a scoundrel and his 

better side overlooked entirely. He robs the nests of smaller birds, 

devours a great deal of grain and in his zeal for hunting cutworms 

and grubs uproots enough young corn to blacken his name with any 

farmer. Seldom is his aid in destroying insect pests and vermin appre- 

ciated, although these, if allowed to go unchecked, would do much 

more damage than the crow himself. 

The chief fault of a crow lies in the fact that he is lazy. An omnivor- 

ous feeder, he takes whatever comes most easily: locusts, cutworms, 

white grubs, mice, frogs, fish, young birds or grain. Whatever is most 

abundant and most easily secured forms his diet. In this way he be- 
comes of great assistance in checking the larger of our insect foes, for any 

excessive increase in their numbers means to him simply “easy food”’ 

and he feeds entirely upon them until their numbers are reduced and 

something else is more easily obtained. It is only when other food 

is scarce that he does much damage to grain or young birds. There- 

fore if we can protect our grain without destroying the crow we shall 

be doing a service both to mankind and to nature. 

The Crow 

Information for the teacher.— 

1. The crow generally nests in a crotch of a large tree, seldom out 

on a limb. The nest is composed of large’sticks lined with finer twigs, 
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grapevine bark, and the like. The material is carried in the bill, never 

by the feet. 

2. The eggs are light green spotted with dark green, brown, or black. 

They are about the size of a small hen’s egg. 

3. Young crows stay in the nest about three weeks. 

4. The young crows can fly fairly well, generally, if not frightened 

from the nest too soon. 

5. a—Experiments in feeding have shown that a young crow requires 

food equal to one-half his own weight each day, and would eat more 

if he could get it. 

b—To prevent the crows from eating the corn the seed is sometimes 

soaked in coal-tar or creosote. This does not destroy the germinating 

quality of the corn. Soaking in coal tar has been tried more or less 
successfully on a large scale. 

6. Except during the nesting season the crows are in flocks. 

7. In New York State the crows generally go a little south but 

others from the north replace them so that they are with us all 
winter. y 

8. The roost is generally in some selected grove of trees, to and from 

which, evening and morning, all of the crows of a neighborhood may 

be seen flying. They spend the night together. 

Note.—Pupils should be encouraged to get as much ee as 
possible by direct observation. 

Suggestions for the pupils.— 

1. Where does the crow nest? Of what is the nest composed? Where 

does the crow find the material and how does he carry it? 

2. What color are crow’s eggs and how large are they? 

3. How long do the young crows stay in the nest? 

4. Can they fly well as soon as they leave the nest? 

5. A young crow makes a very amusing and instructive pet. If 

one could be kept in the schoolroom for a few days, some very instruc- 

tive feeding experiments could be performed. 

a—How much food, such as grasshoppers, grubs, and the like, will he 

eat in a single day? 

b—How can grain be treated without destroying its power of ger- 

mination, so that the crows will not eat it? Try soaking it in coal- 

tar or creosote. Could this fact be put to practical use? 
c—What conclusions of practical importance could be derived from 

the above experiments? 
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6. Do crows travel in flocks throughout the year? If not, when do 
they separate? 

7. Where do crows spend the winter? 

8. What is meant by a crow roost? 

“My friend and neighbor through the year, 

Self-appointed overseer 

Of my crops of fruit and grain, 

Oi my woods and furrowed plain, 

Claim thy tithings right and left, 

I shall never call it theft.’—John Burroughs. 

THE, MONARCH. BUTTERERY 

ANNA BotTsForD COMSTOCK 

In September the Monarch butterfly is quite common. It is easily 

distinguished from other butterflies because of its brilliant copper-red 

color, its large size, and its slow, indolent, fearless flight. It shows 
by its every movement that it is not afraid of birds. 

On the upper side, the central portion of each wing is brilliant copper- 

red; the veins are narrowly outlined in black and the edges bordered in 
black. The triangular tip 
of the front wing is black, 

spotted with pale orange. 

The black margins of the 

wings are set with double 

dots of white, two pairs 

between each two veins, 

and the edges are marked 

with white to correspond. 

Below, the front wings 

are copper-red on the 

hind margin covered by 

the lower wings, while 

the ground color of the 
hind wings and the tips of the front wings is buff; the veins are more 
strongly marked with black than on the upper sides, and the white 
dots in the black borders are large. The body is black with numer- 
ous white dots, especially on the under side. The antennae are about 
two-thirds as long as the body, and each is tipped with a long knob. 
Sometimes an imprisoned butterfly will partake of the nectar if flowers, 

Fic. 11.—Monarch butterfly 
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as petunias or nasturtiums, are put in its cage, and thus it may dis- 

play its long sucking tongue; but if it refuses to do so, the tongue 

may be uncoiled by gently lifting it out with a pin. This butterfly 
really has six legs, although only four can be seen; the first pair are 

reduced in size and are enfolded under the head out of sight. 

The male Monarch has on one of the veins on the upper side of the hind 
wing a black spot which looks as if that vein were swollen. This is a 

little pocket filled with peculiar shaped scales, which give off an odor 

too delicate for our coarse senses and which is supposed to be very 

attractive in butterfly circles and helps him to win his mate. 

The Monarch is distasteful to birds 
in all of its stages. We donot know 

the reason for this, but we know 

the fact. There is a similar butterfly 

in nowise related to the Monarch, 

which has assumed the Monarch’s 

colors and markings. This resem- 

blance is so close that the disguised 

butterfly is avoided by the birds, 

although its relatives are regarded 

as delicate tidbits by all insect-eat- 

ing birds. This butterfly is called 

the Viceroy, and may be always dis- 

tinguished fromthe Monarch by the 

black band across the middle of the 

hind wings. 

The Monarch is a native of tropical 

America, and every year it comes 

north with the spring and warm 

weather. As soon as the milkweed 

appears the Monarch butterfly appears also and lays her eggs upon its 

leaves; from these eggs hatch the Monarch caterpillars. One of them 

when fully grown is a striking object; its ground-color is green with cross 

stripes of yellow and black. On the second segment back of the head are 
two long, slender, whip-lash-like organs, and near the end of the abdo- 
men is a pair similar, but shorter. If the caterpillar is disturbed, the 

front pair of whip-lashes twitch warningly and when the caterpillar 

walks they move back and forth. These whip-lash filaments are probably 
used to frighten away the parasitic flies which attack the caterpillar. 

These caterpillars will feed upon no plant but the milkweed; but 

they eat the milkweed industriously day and night, with a few 

Fic. 12.—Larva of Monarch butterfly 
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moments of rest now and then; as the milkweed leaves are very stc- 

culent, the caterpillars may attain their growth in eleven days; 

they, like all other insects, shed their skeleton skins to allow for 

further growth. 

When fully grown the caterpiliar hangs itself up by the tip end 
of its body and sheds its last caterpillar skin. A most marvelous trans- 

formation has meanwhile taken place; now it isa little. oblong object 

of exquisite delicate green, ornamented 

with flecks and tubercles and dots of gold. 
There is a band of gold across the third 

segment of the abdomen, the lower edge 

of which is dotted with black. The chrys- 
alis is attached by a little black knob 

ending in hooks to a button of silk, spun 

by the caterpillar for this use. After a 

few days the chrysalis changes toa darker 

and more bluish green; and as the time 

nears for the butterfly to emerge the 

hue becomes darker and duller. About 

Fic. ae of Monarch twelve days after the chrysalis is formed 
spa Se the butterfly emerges. At first its wings 

are very much crumpled from being confined in so small a space; but 
soon they expand in all their beauty and a new Monarch drifts lazily 

and confidently off into the world. 

Observations for pupils 

1. How can you tell the Monarch butterfly from other buttertlies 

when you see it flying? How does it compare in size with any other 

copper-colored butterfly? What is peculiar about its flight? Notice 

whether it flaps its wings often or seems afraid. 

2. How many colors does the Monarch butterfly show on the upper 
side of its wings? Make a sketch or describe the part which is copper- 
red, the parts which are black, and where the white appears. Can you 

see white marks on the edge of the wings? 
3. Is there any copper-red on the lower side of its wings? What is 

the general color of the wings below? How are the white spots arranged 
on the lower side of the front wings? 

4. What colors do you find on the Monarch’s body? Sketch or describe 

the antennae; the eyes. 
5. If you have a captive butterfly, bring in bouquets of nasturtiums 

or salvia and place the butterfly on them. Describe how it reaches the 
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nectar. Can you see the butterfly’s tongue coiled up underneath the 

head? How long is it when uncoiled? 
6. How many legs has the Monarch? How many legs have insects 

in general? Do you think, then, the Monarch is not an insect? 

7. Do you know why the striking colors of the Monarch butterfly 

are an advantage to it? Do you know the Viceroy butterfly, which 

imitates the Monarch? What advantage is this to the Viceroy? 

8. Look at the Monarch butterfly and note whether there is on the 

upper side of each hind wing a long, black spot near one of the veins. 

What is this for? Are these spots on all Monarch butterflies? 

The Caterpillar 

g. On what pliant does the Monarch caterpillar feed? Do you find it 

on the upper or lower side of the leaves? Do you think the mother 

butterfly laid the eggs on this plant which later hatched into the cater- 

pillars? 
1c. How many colors do you find upon the caterpillar? How are 

these colors arranged? 

r1. Can you see some little whip-lash-like filaments on the cater- 

pillar? On which segments are they? Which pair are the longest, 

the front or the hind pair? If you touch the caterpillar, which pair 

twitches the mere excitedly? Of what use do you think these little 

living whips are to the caterpillar? 
12. Describe how the caterpillar eats the milkweed leaf. Does it 

eat constantly or does it now and then rest? 

13. Watch the caterpillar and describe how it sheds its skin. Why 

does it shed its skin? 

The Chrysalis 

14. When the caterpillar gets its growth and is ready to change 

to a chrysalis, how does it hang itself up? Describe how it sheds 
its skin. 

15. Describe the shape of the chrysalis. What is its color? How ' 

is it ornamented? 

16. Watch the colors of the chrysalis day by day and note if they 

change. Do the markings change? 
17. How does the butterfly get out of the chrysalis? How does it 

look when it first comes out? How does it act at first? How does the 
empty chrysalis look? 
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THE MOUTH-PARTS OF INSECTS 

ALEX. D. MacGILLIvRray 

Insects that injure plants are of two classes. The distinction between 

these two classes is in the form of their mouth-parts. One class has 

its mouth-parts fitted for biting or chewing, while the other class has 
them fitted for sucking. Methods of destroying insects are based on 
this difference in the structure of the mouth. Insecticides of one kind 

are used for killing insects with a mouth fitted for biting. Such insects — 

generally feed upon the leaves of plants. Poisons of different kinds 
are therefore sprayed or dusted upon the leaves, the poison is taken 

up by the insect with its food, producing in its alimentary canal 
changes that eventually cause its death. Insecticides 
of an entirely difterent kind are used for sucking in- 
sects. These insecticides are astringents, and usually 
contain a resin, alkali, oil, or a strong caustic, which cor- 

rodes or contracts and shrivels the body of the insect, 

covers the breatning pores located along each side of the 

insect’s abdomen, and in this way causes its death. 

To determine what kind of insecticide shall be used 
bien to destroy any particular kind of insect, it is necessary 

to determine first what kind of mouth-parts it has. To 
be able to decide this question accurately, something must be known 

of the more essential structures of an insect’s mouth. 

Mouth-parts fitted for biting. —The head of an insect may be held 
either horizontally or vertically; if horizontally, the mouth opening is at 
the extreme front end of the head; if vertically, the mouth opening is F 

at its lower end on a plane with the under side of the body. The locust 

or ordinary grasshopper, which has been selected as typical for those 

insects with biting mouth-parts, holds its head vertically with the mouth | 
opening below. Fig. 14. The locust is especially suitable for study, 
not only because specimens can be obtained easily, but also because 
it is truly representative of the biting type of insect. 

The locust (grasshopper) mouth-parts consist of seven distinct portions: 
an upper lip (labrum), two biting jaws (mandibles), two holding jaws 

(maxillae—singular maxilla), the tongue (hypopharynx), and a lower 

lip (labium). The labrum is a movable flap closing the mouth opening 

in front. Fig. 15 1. The mandibles, Fig. 15 md, are strong, toothed 
jaws with sharp edges which move sidewise just behind the labrum ~ 
and are used for cutting and grinding the food. The maxillae, Fig. — 

~ 
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I5 mx, are situated just behind the mandibles and like the mandibies 

move sidewise. Each maxilla bears on its outer end two finger-like 

appendages: one the galea, Fig. 15 gl, is more or less spoon-shaped, 

the other the lacinia, Fig. 15 lc. pointed and with two teeth. 
The galea and lacinia aid in holding the food in the mouth, where it can 
be crushed by the mandibles and masticated. Each maxilla also bears 
on one side a five-segmented feeler or palpus (plural palpi), the maxillary 

palpus. The hypopharynx is a small tongue-like structure situated 
in the mouth and attached to the inner surface of the lower lip. Fig. 
ts hy. The lower lip or labium, 
Fig. rs lb, in the locust and other 
insects consists of a single piece; it 
is in reality a pair of jaws similar to 

the maxillae grown together on the 

middle line. The labium bears on 

each side a three-segmented feeler or 

palpus, the labial palpus, Fig. 15 Ip, 

and at its apex twolarge, more or less 
square flaps, the paraglossae, Fig. 15 pg, 

and at the bottom of the slit between 

the paraglossae, a minute projection, 
the glossa, Fig. 15 g. The glossa in 

the locust is rudimentary, but in many 
biting insects it is as long as the para- 
glossae, and, as will be seen later, 

forms an important part of the mouth Fic. 15.—The mouth-parts of a locust: 
of sucking insects. l, labrum; md, mandible; hy, hy- 

The mouth-parts of the locust illus- oe fe eae pie tse 
trate well the form and arrangement 1, Jlabium; lp, labial palpi; pg, 
of the parts in the mouth of biting paraglossae; g, glossa 
insects in general. The biting type is found in cockroaches, locusts, 

crickets, beetles, caterpillars, and larvae of practically all kinds. Certain 

beetles, like the plum-curculio, have the front of the head produced 

into a long snout or proboscis with the mouth-parts at the end of 

the snout. The mouth-parts of such insects are like those of the 

locust and are therefore fitted for biting. 
Mouth-parts fitted for sucking.—The mouth-parts of the locust have been 

described in some detail because the mouth-parts of sucking insects have 
all been developed by modification of the biting type. These modifi- 
cations have proceeded in different ways in different groups, and 

are so characteristic and peculiar for each group that it is possible 
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for the students of insects to recognize the group to which any particular 

insect belongs by a study of its mouth-parts alone. Bees and wasps 

have one type; the two-winged flies, as the mosquitoe, horse-fly, and 

house-fly, another; the true bugs, as the cicada, stink-bug, and squash- 

bug, another, and the moths and butterflies 

still another. 

Bees and wasps.—The mouth-parts of these 

insects are usually stated to be of the sucking 

type; they are in reality a combination of the 
two. Mandibles, Fig. 16 md, with sharp cut- 

ting edges are usually present and fitted for 
biting, the upper lip is small and indistinct, the 

maxillae and labium, Fig. 16 A, have been 

Fic. 16.—Honey-bee. A, greatly elongated and find their greatest de- 

ipa, pie shoe velopment in the honey-bee. If the maxillae, 
ed; B, maxillae and la- Fig. 16 mx, of the honey-bee are compared 

Ly GAL he with those of the locust, it is seen that the 
lacinia is wanting and the maxillary palpus, Fig. 16 mp, is reduced 

to a mere tubercle. The greatest modification is found in the labium; 

the glossa, Fig. 16 g, in the locust a mere rudiment, is longer than any 

other part, while the paraglossae, large flaps in the locust, are mere 

rudiments completely concealed by the base of the labial palpi, which 
like the glossa have been greatly elongated The maxillae and labial 

palpi have been hollowed out on one side, and when closely appressed 

to the glossa form a tube for taking up liquids. 

True bugs.—The mouth-parts of the true bugs 
are so different from those of all other insects that 

there cannot be said to be any resemblance what- 

soever. When the head is examined from the side, 

Fig. 17, a slender tube is seen extending from the 

apex of the head along the under side of the body 

between and beyond the first pair of legs. This 

tube is the modified labium, Fig. 17 lb. It has 

a slit on the under side and consists of three or F'G. 17.—Squash-bug. 
re : : , A, head and thorax 

four segments. The slit is triangular in outline near —yjewed jrom side. B, 

the apex of the head; it is filled by a triangular Oe ae 
shaped labrum, Fig. 17 1, which completely closes 

this part of the tube. Both palpi and paraglossae are wanting. Con- 

tained within this tube are four bristle-like structures; two of them 

represent the greatly modified mandibles, Fig. 17 d, and two of them 

maxillae, Fig. 17 mx. They are so changed in appearance that their 
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identity was determined only by studying their development. The 

bristle-like mandibles and maxillae have at their apices fine teeth with 

which they can puncture the plant, and are usually of about the same 

length as the tube; but in scale insects, as the San José scale, the 

tube is very short and the bristles are two or three times as long as 

the body. 
Moths and butterflies——The mouth-parts of a moth or butterfly when 

not in use are almost completely concealed. They are rolled up into 

a tight spiral like a watch-spring on the under side of the head, Fig. 
18 A. They are not inconspicuous because of their small size, for in 

the adults of many of the larger Sphinx moths they 

are nearly six inches long, but are concealed by the 

flattened scales which cover the body. The upper 

lip or labrum is reduced to a mere rudiment, the 

-mandibles or biting jaws are wanting, the lower lip 

or labium is represented by the labial palpi, Fig. 

18lp, which are porrect or rigid and project up 

over and in front of the face. The coiled tube con- 
sists of the two maxillae, which have been greatly Fic. 18,—Moth. A, 
elongated and closely appressed to each other. Le eee 
Each maxilla is hollowed out or grooved onitsinner  B, head with max- 

surface, Fig. 18 C, and by the close apposition of oe mal ae 
these grooves a tube is formed through which liquid separated at apex. 

food can be drawn. Moths and butterflies obtain ©, ross section of 
7 : maxillae to show 

their food in great part from.the nectar cups of the furrow,f, form- 

flowers Insome moths the tips of the maxillae are ony their appres- 
armed with strong spines, with which they can lac- 

erate the tissues of ripe fruits and set free their juices. 

The insecticidal poisons applied for biting insects have no effect 

therefore upon sucking insects, because the sucking insects puncture 

the plant tissue and feed upon the juices of the plant beneath the 

poisonous coating on the surface. Since the poison cannot be taken 

up with their food, it is not carried into their alimentary canal, and its 

application produces no changes in their life. 

INSECTS WITH BITING MOUTH-PARTS: 

Grasshopper-like Insects : 
Crickets, kat ydids, meadow grasshoppers, locusts or grasshoppers. 

Beetles: 

June bug or May beetle, Colorado potato beetle. lady bug, click beetle, flat- 
headed appletree borer, mace rosebug, striped cucumber beetle, cucum- 
ber flea beetle, pea weevil, blister beetle, plum curculio. 
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Larvae: 

Larvae of beetles (grubs), larvae (caterpillars) of moths and butterflies, 
larvae of saw-flies. 

INSECTS WITH SUCKING MoOUTH-PARTS: 

True Bugs: 

Four-lined-leaf-bug, red-bug, bed-bug, chinch-bug, squash-bug, stink-bug, 
cicada, leaf hopper, aphids or plant lice, pear-tree psylla, San José scale. 

Moths and Butterflies: 
Codling moth, bud-moth, clothes-moth (larvae have biting ‘mouth-parts), 

peach tree borer moth (larvae have biting mouth-parts), canker-worm 
moth, measuring-worm moth, cut-worm moth, tomato-worm moth, Cecropia 
moth, Polyphemus moth, Luna moth, tent caterpillar moth, Cabbage butter- 
fly, Monarch butterfly, Viceroy butterfly, Red Admiral butterfly, Mourning 
Cloak butterfly. 

Adults af two-winged flies: : 
Mosquitoe, black fly, horse fly, syrphus fly, bot fly, house fly, horn fly, blow fly. 

Bees and Wasps: 
Yellow jacket, hornet, carpenter bee, bumble bee, leaf cutter bee, honey bee. 

INSECTS TO BE RECOGNIZED 

The pupils of the public schools of New York State are expected 

to be able to recognize four of the following insects: Grasshopper, 

wasp, cricket, potato beetle, house fly, luna moth, dragon fly. Many 

teachers doubtless carry this work farther than mere recognition of 

the insects, since this line of work always has attraction and interest 

for boys and girls. A simple insect cage can be made by using a flower 

pot filled with grass over which is placed a lantern globe or lamp chimney. 

Mosquitoe netting tied over the top of the chimney will prevent the 

escape of the insects. Into this cage let the children put a grasshopper, 

a cricket, a potato beetle or any other insects mentioned. Encourage 

them to find out from books in the schoolroom or books you can 

find in the library some facts about the insects. Above all encourage 

them to make personal observations. Let them list these insects and 

tell which are beneficial and which injurious 

“Children should be interested more in seeing things line and in studying 

their habits than in killing them. Uet J would not emphasize the injunction, 
‘Thou shalt not kill” J should prefer to have the child become so much in- 
terested in living things that it mould have uo Desire to kill them.” 

—L, H. Bairgy in The Nature-Study Idea 
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CORN 

HE following lessons on corn will give ma- 
terial for a nature-study lesson and also for 

some practical lessons that will interest the 

teachers who care to give more agricultural 

instruction in their schools. 

The first lesson on corn should, if possible, 

be given afield. There the right spirit will 

be present and both teacher and children 

will get enjoyment and interest that could 

not be found in the schoolroom. The 

pupils should be asked to take back a few 

corn plants for turther study. As these 

corn plants are gathered the teacher should 

have the children note the root system, 

which is fundamental to the kind of cultivation given to corn. 

In addition to the subject matter in the following lessons, many 

teachers will be able to give other work that will be both pleasant and 
profitable. Drawing and painting lessons will be valuable, also an 

interesting language lesson, for which the lines from Hiawatha relating 

to corn might be used. All children enjoy the spirit of Mondamin. 

The Editor would urge teachers to encourage boys and girls to commit 

to memory the following stanzas: 

‘* Day by day did Hiawatha 

Go to wait and watch beside it; 

Kept the dark mould soft above it; 

Kept it clean from weeds and insects, 

Drove away with scoffs and shoutings, 

Kahgahgee, the king of ravens. 

- - Till at length a small green feather 
From the earth shot slowly upward, 

Then another and another, 

And before the summer ended 

Stood the maize in all its beauty, 
With its shining robes about it, 

And its long, soft, yellow tresses; 

And in rapture Hiawatha 

Cried aloud ‘It is Mondamin! 

Yes, the friend of man, Mondamin! ! 
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* * * * * * * 

“*And still later, when the Autumn 

Changed the long, green leaves to yellow, 

And the soft and juicy kernels 

Grew like wampum hard and yeliow, 
Then the ripened ears he gathered, 

Stripped the withered husks from off them 
As he once had stripped the wrestler, 

Gave the first Feast of Mondamin, 
And made known unto the people, 

This new gift of the Great Spirit.” 

THE CORN PLANT - 

ANNA BotTsForRD CoMSTOCK 

EVERY student of plant life is interested in corn, one of 

the most beautiful plants in the world; it is a native of 

America, the first white men who came to our shores 

finding it extensively cultivated by the Indians. In study- 

ing corn it is well to keep before the pupils’ minds that 

its worst enemy is the wind, which lays it low; it has, 

therefore, been obliged to develop certain forms of stalk, 

leaf, and root which enable it to withstand the onslaught of this foe. 
The cornstalk is a strong cylinder with a pithy center strengthened 

at short intervals by hard nodes or joints; if all of the stalk were as 

compact and rigid as the nodes, it would be inelastic and break instead 
of bend; as it is, the stalk is elastic and will bend far over without break- 

ing. The nodes are near together at the bottom, thus giving strength 
to the base; they are farther apart at the top, where the wind strikes 

and where the stalk must bow rather than break. 

The corn leaf comes off the stalk at a node and its base clasps the 
stalk completely for some distance, thus rendering the latter stronger. 
Just where the leaf bends away from the stem is a little growth, which 

fits tightly around the stalk and is called the rain-guard, since it pre- 
vents rain from seeping down between the stalk and the clasping leaf, 
where dampness would harbor destructive fungi. 

The structure of the corn leaf is especially adapted to escape injury 

from the wind; the strong veins are parallel and there is a flexible but 

strong midrib at the center; and the most severe wind storm injures 
only the tips of the leaves. The edges of the leaf are ruffled; this 

allows for a sidewise movement without breaking the margins. 
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The true roots of the corn plant penetrate the soil rather deeply, 

but they are hardly able to hold firm a stalk so slender and tall as that 
of the corn when the wind blows fiercely against it. Hence all about 

the base of the stalk are certain roots, which we call brace-roots, the 

office of which is to hold the stalk erect. 

Each fertile cornstalk has two kinds of blossoms. Those that bear 

the pollen appear at the tip of the stalk; we call them corn ‘“‘tassels.”’ 
These consist merely of anthers filled with pollen. The other flowers 
of the corn are those that develop the seed and are the pistillate flowers, 

which we call the ears of corn. They consist of many little white ovules 

set upon a central stalk or cob, and each ovule has a long style, which 

we call the corn silk. Very delicately are these pistillate flowers of the 

corn wrapped about with leaves, which are changed to the soft 

protective clothing called the husks. Each white ovule thrusts its 

thread of silk upward until its tip pushes out beyond the top of the 

husks, and each silk is tipped with a stigma, which is ready to receive 

the pollen that falls upon it from the tassels of its own stalk or is blown 

upon it from the tassels of other corn plants. If one of these ovules 

fails to receive pollen at the stigmatic tip of its long silken style, it does 

not develop into a kernel of corn, and the ear will then be imperfect. 
Such undeveloped kernels we say are “blasted.’’ These ovules are 

set upon the stem or “cob” in twin rows; thus each row is double, 

being made up of pairs of ovules. If the different varieties of corn 
are planted one near another, the pollen from one kind may be carried 

by the wind over to the ears of the other kinds, and the result will be 

a mixture of two varieties upon the same cob. 

The ears are borne at the joints or nodes; and where the ear presses 

against it, the stalk is grooved to hold it more snugly. The husks show 
plainly that they are modified leaves, in the following ways: The husk 

has the same structure as the leaf; the outside husks are green and, 

therefore, do the work of leaves. The husk often changes to leaf-shape 

at the tip of the ear, thus showing that the husk itself is that part of 

the leaf which normally clasps the stalk. As a matter of fact, the ear 

of corn is on a branch stalk which has -been much shortened so 

that the nodes are very close together and the leaves, therefore, come 

off close together. By stripping the husks back, one by one, from 

the outside stiff green leaf structure to the inner stalk, the papery 

wrapping for the seed may be seen in all its stages. 

Formerly seed corn was selected according to the following rule: 

“The ear should be of good length, cylindrical rather than pointed, 

the cob firm and well filled from butt to tip with kernels uniformly 
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large, of good color, and in regular rows that show no space between.”’ 
But now we know that to select the best of seed corn we must first 

select the plant on which the corn grows. This should be thrifty and 
yield the largest amount of corn; and after we have selected the seed 

corn, typical kernels should be germinated in a seed tester to prove 
the vigor of the seed. 

Observations for pupils 

1. Take a stalk of ripe corn; describe the central stem; how many 

joints or nodes are there in it? Of what use to the plant are 

Fic. 19.—The Harvest 

these nodes? Are they near together at the top or at the bottom 

of the stalk? 

2. Cut a cornstalk across and describe its structure. Which is the 

stronger, the outer portion or the inner? 

3. Where do the leaves come off the stem? Take off a leaf and note 

how much of it clasps the stem. Of what use to the plant is the 

extra strength given by the clasping leaf? 
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4. Note the little growth on the leaf where it comes off at an angle 
from the stalk. Do you think this prevents the rain from flowing 
down between the stalk and the clasping leaf? 

5. Describe the veins in the corn leaf; how do the veins running in a 
lengthwise direction help strengthen the leaf? Are the edges of the 

leaf straight or ruffled? Of what use is this? 

6. Describe the roots of the corn plant. Do they go deep into the 

ground? Describe the brace-roots. How do they help the plant to 

stand firm against the force of the wind? How far up the stem do the 
brace-roots come off? 

7. Where on the cornstalk are the ears borne? How many ears on a 

stalk? Remove an ear and describe how the stalk is shaped to fit the ear. 

8. Examine the outside husks and compare them with the corn leaves. 

What facts indicate that the corn husk is a changed leaf? 

9g. Describe how the inner husks differ from those outside in color 

and in texture. 

to. After removing all the husks, carefully examine the ear and note 

whether there is a thread of corn silk for every kernel. Is there an 

equal amount of the silk lying between every two rows of kernels? 

Does the tip of each thread of silk reach up to the tip of the ear? 

11. How many rows of kernels are there on the ear of corn? How 

many kernels in a row? 

12. How many on the whole ear? 

13. Do any of the rows of kernels disappear toward the tip of the ear? 

If'so, do they disappear in pairs? 

14. Study a corn cob with no corn on it and note whether the rows of 

sockets in which the kernels grew are in distinct pairs. 

15. Break an ear of corn in two and sketch the broken end, showing 
the relation of the cob to the kernels. 

16. How many kinds of flowers are there on the cornstalk? Describe 

the flowers in which the pollen is born. How does the pollen reach 

the pistillate flower, which is to grow into an ear of corn? 

17. If you find that on an ear of corn a kernel is blasted, what 
happened to it? 

18. If you plant sweet corn and field corn and black and white vari- 

eties of sweet corn near each other what is the result? Why does this 

happen? How does the corn look during a drought? 
19. What are the points for judging a perfect ear of corn? 

20. How many varieties of corn do you know? What is the difference 

between the Dent and the Flint varieties? Which ripens earlier? Which 
is more used for silage? Why? 
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SOME FACTS ABOUT CORN 

J. L. StonE 

The corn grown in New York State is chiefly put into silos for the 
feeding of dairy cows. To a less extent it is grown to maturity husked, 
and cribbed for the feeding of pigs, horses, poultry, and other farm 

animals. To some extent, also, it is used as human food. 

The climatic and soil conditions-of New York State are not ideal 
for corn growing. In many seasons the yield is not what might be 

desired. It is important that varieties or strains should be developed 
that have the best possible adaptation to conditions in New York State. 

There are several types of corn of varying importance grown in the 

State. The children are chiefly familiar with and interested in pop corn 
and-sweet corn; but these are of lesser economic importance than the 

kinds of corn for feeding stock. Of these latter there are two well-recog- 
nized types, the Flint corn or so-called State corn, and the Dent corn or 

Western corn. The Flint corns have smooth, glossy kernels that suggest 
the name because of their hardness. As a rule they require a shorter 

period of development and consequently are better adapted to localities 

where the seasons are considered rather short for corn. The Dent varieties 
also get the type name from the character of the kernel, which is usually 

somewhat shrunken or indented and gives the ear a rough appearance. 
The Dent corns are about the only kind grown in the West and South, 

the great corn-growing sections. In localities where the Dents will 
properly mature they often outyield the Flint varieties by a consider- 
able percentage, and there is much effort being put forth at the present 

time to develop early-maturing Dent varieties. Whether these early- 
maturing sorts, when obtained, will outyield the Flint varieties is an 
open question. 

Among the mistakes made by farmers regarding seed corn I would 

name that of depending upon selecting the best ears from the crib at 

planting time rather than selecting the ears from the best stalks at 
harvesting time. Then these ears must be thoroughly dried before 

being exposed to winter's cold; in fact, it is better if they can be stored 
in such a way that they are never exposed to very low temperature, 

although thoroughly dried corn is probably not much injured by low 

temperature. 

Many ears of corn handled in the way the average farmer handles 
them will not furnish seeds that germinate at all. _Even among those 
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ears that have been most carefully dried and cared for, ears are fre- 

quently found having no seeds that germinate. It therefore becomes 

important that the farmer should ascertain the germinating quality of 
his seed even though it has been carefully selected and stored. 

Experience teaches that the best results are secured by the use of seed 
that has been carefully selected for a series of years with reference to 

the locality in which it is to be grown. If, therefore, the farmer is to 
have the very best seed he will probably have to grow and care for it 

himself. Although there are seedsmen who are now making a specialty 

of corn, who can furnish seed of most excellent quality for certain local- 

ities, the difficulty is that these seedsmen in their eagerness to do busi- 

ness will recommend the seed that is known to be excellent for Illinois 

for planting in New York or Maine. The chances are that seed grown 
in New York or Maine would be better for these sections. 

Although corn is not so much at home in New York as in some other 

states, yet the fact remains that often on many New York soils the corn 

plant will produce a larger amount of good palatable animal food per 

acre or per a given amount of labor expense than almost any other 

crop. 
Because of its large succulent stalks it is not so easy to cure and 

save corn by drying as some of the finer grasses. Owing to this fact 

the making of silage has come to be recognized as one of the best ways 

of utilizing the corn crop. It is found to be more economical both as 

to labor and as to waste that the crop be put into the silo at harvest 

time rather than be handled in other ways. Most animals require more 
or less succulent food during the winter period, and the silage meets 

this requirement. Properly made silage when judiciously fed is one 

of the most wholesome, one of the most healthful, and one of the most 

profitable of cattle foods. 

Every normal person should feel an earnest desire to leave the world 
morally, intellectually, and physically better than it was when he came 

into it. To give to the world or to a community a variety of farm crop 

that is better than anything of its kind that preceded it, is certainly 

an ambition worthy of any of us. Each individual farmer can con- 

tribute something toward the attainment of such an end. A few per- 
sons have been able to contribute to the public good such acquisitions 

as the Concord grape, the Burbank potato, and the Baldwin apple. 
But usually such acquisitions are the result of the labors of a large 
number of persons who co-operate toward a common end. It is the 

effort that counts. Our characters are not so much dependent upon 
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the things we accomplish as upon the things we attempt to do. Endeavor 

earnestly put forth to contribute our share toward the improvement 

of agricultural interest will be a marked factor in the development 
of a character whether we achieve distinction in that line or not. 

Most farmers do not have any adequate conception of the importance 

of improving plants and animals, if they think of the matter at all; and 

the individual who persistently awakens their thoughts along this line 

by his own work, or by his interest in social gatherings where such 

questions are discussed, will soon take high place among his fellows. 

When the children of our public schools come to an understanding of 

the importance and the possibility of work along the dine of improving 

the things they work with, they will be much more interested in home 

affairs and less inclined to seek the city a little later to get a job on 
the street car. 

It is a fact now well recognized that there is educational value in 

work done in discovering the secrets and moods of nature as well as in 

the modes and tenses of languages that have long ceased to be spoken. 

WHY WE RAISE CORN 

G. F. WARREN 

Corn is a giant crop. It yields more food per acre than any other 
common New York farm crop. Its only competitor in quantity of 

food per acre is alfalfa. Like other giants it has a good appetite. It 

requires good rich land. A part of its larger yield is due to the fact that 

it is favored as to fields and fertilizers. 

Not only does corn yield more total food per acre than any other 

New York crop, but it produces more protein per acre than any common ~ 

crop except alfalfa and perhaps clover. This fact is not often realized. 

We say that corn is deficient in protein, but this is not due to low pro- 
duction of protein per acre. It is due to the excess production of 

carbohydrates. An acre of corn grows more protein than an acre of 

oats, but it grows very much more carbohydrates; hence the proportion 

of protein is low. 

Another important reason for raising corn is that it is a tilled crop. 

It is desirable to have the land tilled occasionally so as to eliminate 

weeds and improve the condition of the soil. 
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AVERAGE YIELDS OF DIGESTIBLE FoopD PER ACRE IN New YORK 

Average Pounds 
yield Pounds Pounds carbo- Total 

Crop per acre per protein | hydrates | nutrients 
New York ucre Be 
1898-1907 | times fat 

Conese. ss 29-97 | 1678 ek: 1282 1415 
arses.) sp See es aoe 1259 gt 470 501 

all. re IPS lero! (Eres eae eis 164 1752 » 1916 

Gatqwetege.. 2-5... ..: 31.30 1002 92 569 661 
Cee... | eee 1402 LF 566 583 

T6213 ery ieee eke ic. Sic| lee bitue oxo t 109 T1315 1244 

Hayetmmothy........|-z.23 tons 2460 69 1145 1214 

IBGEEMES eS oof o's sie. 84.1 bu. 5046 45 833 878 

AVERAGE YIELDS OF DIGESTIBLE POOD PER ACRE I N.Y. 

Ten Yeare, 1898 - 1907. 

Alfalfa 1699 

Oate 

Tisothy Hsy 

Potatoes 

GM OFrotein 

C—) Carbohydrates + 2-1/4 times Fat. 

Note.—There are three great classes of food materials for man and beast: pro- 
teins, carbohydrates, and fats. 

Protein is of particular importance in building up muscle and in making milk 

and eggs. Bran, oil meal, alfalfa, lean meat, milk, eggs, beans, peas are rich 

in protein. Protein contains about 16 per cent. of nitrogen. The most expensive 
purchased food for men and animals is the protein. 

Carbohydrates do not contain any nitrogen. Starch and sugar are pure carbo- 

hydrates. Timothy hay, corn stalks, corn meal are rich in carbohydrates. 
The fats serve about the same function as carbohydrates except that they 

are on the average about 2} times as effective. Fats and carbohydrates are 

often given together as in the table. 

34 
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HOW TO GROW CORN 

E. R. MInns 

Preparation.—Select some good ears of a variety of corn that is known 
to produce a large crop of ripe corn in your neighborhood. A few 

kernels from each ear of seed corn should be tested to make sure that 

they will sprout vigorously. 

The soil on which to grow a successful crop of corn should be chosen 

if possible from the most fertile part of the farm. Sod land which grew 

a crop of clover last year, and which has had a coat of barnyard manure 

scattered on it in the winter or early spring, is an ideal place to plant 

corn. It should be carefully plowed early in the spring and harrowed 

several times before the date for planting arrives, so that the first 

three inches of soil will be fine and level. 

Planting.—It will not be best to plant corn before the weather is 

warm enough for boys to go barefooted every day and all day long, 

for corn needs warmth in the soil and air. We expect such weather 
as corn needs some time in the month of May or early June. 

Make furrows across the corn field in its longest direction, if that will 

not hinder the work of cultivation. Three and a half feet between 

furrows will be wide enough. The furrow marker drawn by one or 

two horses will be found the best means of furrowing the rows. It 

can also be used for check marking the field. 

Plant the corn in hills, five kernels in each hill. Make the hills three 

and a half feet apart in the row for large-growing varieties, a less dis- 

tance apart for small varieties, especially sweet corn and pop corn. 

Cover each hill with a fine mellow soil so that the kernels lie buried 

about one and a half inches below the surface. In stiff, clayey soils a 

planting depth of one inch is better. If the soil is rather dry, pat the 
surface lightly with the back of the hoe blade to bring the soil moisture 

up around the buried corn kernels and make them sprout faster. 
Hand planters are made which will drop from two to five kernels in 

each hill, and it will save time to use them; but one should be careful 

to see that enough loose soil falls in upon the corn to cover it well 

after the open blades of the planter are withdrawn from the soil. 

If a horse-drawn corn planter can be secured in the neighborhood, it 

will save furrow-making before planting and if the field is level, will 
leave the rows in better condition for cultivation. : 

Cultivation.—To kill the sprouting weeds which lie near the surface 

of the soil, the field should be harrowed lightly or stirred with a weeder. 
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About a week after the corn shoots can be plainly seen in the rows it is 

time to begin using the cultivator. A quiet, steady horse hitched to a 

single cultivator, or a team and a wheel cultivator with small blades 
should be used to stir the soil between the rows of corn. Cultivation 

kills the weeds, airs the soil, and prevents the evaporation of moisture 
from the deeper soil. Corn is benefited by frequent cultivation, at first 

moderately deep, then more lightly as the roots spread out through the 

soil. Whenthe hot dry days of summer come, and the corn is tasseling, 
a small-toothed cultivator which leaves the surface soil fine and nearly 

level will be most useful. Unless weather conditions interfere, the 

corn field should be cultivated four times or more. The soil between 

the hills in the row needs to be hoed as often as weeds appear. Never 
hoe or cultivate the corn field when the soil is so moist that it feels 
sticky if squeezed in the hands. 

Enemies.—While the corn plant is young one must watch for its 

enemies. The crows and large blackbirds must be frightened away 

from the field until the corn is too large for them to pull it up. Some- 
times a cutworm can be found lurking near a corn hill and killed before 

it has cut off all of the stalks. Coating the kernels of seed corn with 

coal tar before planting repels some of its enemies after it has been 

placed in the ground. 

Thinning.—When the corn. plants are about six inches high and 
danger from birds and insects seems to be past, every hill which has 
more than three stalks should have the extra ones removed by pulling 

them out, leaving the three most vigorous ones to develop their best 

growth. 

Harvesting.—In September when the lower leaves on the cornstalks 
begin to die and many of the husks are turning dry, it is time to cut 

and shock the corn crop if one wishes to save the fodder for feed. About 

sixty hills of corn may be gathered into a shock and the tops bound 

together to make the shock stand up. Too large a shock will not cure 
properly, and some of the ears may thus be spoiled. Six weeks of good 
autumn weather will cure the corn shocks sufficiently for husking. 
After husking out the ears the fodder should be tied in bundles to make 
handling easier, and stored under cover for winter feeding. If one does 

not care,for the fodder, the ears will be better if left on the standing 
stalks until the latter are dead and dry and the ears are thoroughly 
ripened. After husking, corn ears should be stored where air can 
circulate between them, and where rats and mice can not get in to de- 

stroy them, 
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WHEN TO CUT CORN FOR THE SILO AND THE 

VARIETY TO GROW 

G. F. WARREN 

Many farmers are deceived as to the best variety of corn to grow 
for the silo because of the large yield of material that they get if the corn 

is cut green. Some persons cut corn in the milk stage. As will be 

seen by the table, this was the stage when corn gave the greatest yield 
of material, 16.3 tons per acre; but this large yield was all water except 

the 2.3 tonsof dry matter. When ripe the corn yielded only 14.2 tons 

of silage; yet there was almost twice as much dry matter as in that 
cut at the earlier stage. Persons are often deceived by the large weight 
that they handle and forget that it is largely water. It is cheaper 

to get water out of a well. Corn should be thoroughly glazed before 
it is cut for the silo. That is, the kernels should begin to be hard and 

no milk should come out of them when they are mashed. It ought 
to be just as mature as possible and yet keep. In spite of its large 

appearance, the stalk contains only about the same amount of dry 
matter as the ear and the ear is worth much more to feed. 

A variety that matures to the glazed stage in ordinary seasons, should 

be grown for the silo. Nothing but water is gained by raising bigger 

corn that does not mature to this stage. 

YIELD oF SILAGE FROM A FIELD OF CORN WHEN CuT AT DIFFERENT STAGES 

—eTNE _ _ETETO_EHOOjH oo TO ee TS 

Yield Water Dry 
Stage of growth of corn per Matter 

per acre acre per acre 

Bully tasseleds( span. eerste g.o tons 8.2 tons o.8 tons 
Bally rsilkedyi5.,0. nas ye patent P2dQ0 eee ro 
Kernels in the milk stage,,,... TOES) ee riZicfoy |? Pyerex $e 
Kernels glazed... sacs See eae o BOT wine L275 ER ope 
BRT G ie ahd aces tes ie ot ene iy Tee 10.25 AsO one 

SELECTION OF CORN 

ARTHUR W. GILBERT 

When selecting ears of corn for breeding or exhibition purposes, one 

should have in mind a well defined ideal type of ear. In general this 

type of ear should be one which will give the greatest yield of mature 
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corn. The following suggestions apply 

primarily to Dent corn, but they may 

be made to apply to Flint or sweet 

corn as well: 

1. Shape of ears.—A perfect ear of 

corn should be full and strong in the 

middle portion, indicating a strong con- 

stitution. It should retain this size to 

near the tip and butt, thus forming as Fic. 20—A medium sized cob is better 

nearly as possible a cylindrical ear. eg AS Bete 
2. Butts of ears—The rows of kernels should extend well down.over 

the butts of the ears, thus giving an ear of better appearance and con- 

taining a higher yield of grain. The shank or the portion of the stalk 

which is attached to the ear should not be too large and coarse. 

Swelled, open, or badly compressed butts, as well as those having 

kernels of irregular size, are objectionable. 

3. Lips of ears.—Tips of the ears should be well filled out, indicating 

a type of corn -which will-easily mature. The rows of corn should extend 

in a regular line to the extreme tip of the ear. 
4. Shape of kernels—The shape of the kernels in Dent corn is very 

important. They should broaden gradually from tip to crown with 

edges straight so that they will touch the full length, and should be 

wedge-shaped without coming to a point. Kernels of this shape will fit 

closely together and thus insure the highest possible yield of grain that 
can grow upon the cob. If the kernels have this wedge-shape there will 

not be found the wide spaces between the rows which are so objection- 
able in ears of corn. 

5. Proportion between corn and cob.—There should be a large proportion 

of grain as compared with the amount of cob; this will be the case with 

ears having deep kernels. A large ear does not necessarily indicate a 

heavy yield of grain and it is especially objectionable because the cob 

being large contains a considerable 

amount of moisture which dries out 

slowly, thus injuring the grain for 

seed purposes. 

6. Color of grain and cob.—Grain 

should be uniform in color and free 

from mixture. White corn should 

| have white cobs and yellow corn 

Fic. 21.—A well filled tip should have red cobs, 
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7. Trueness to type or race characteristics.—The ears selected for an 
exhibit or for breeding purposes should be uniform in size, shape, color, 

indentation, and size of kernel. They should also be true to the name of 

the variety. 

TESTING THE GERMINATION OF SEED CORN 

MILTON PRATT JONES 

IT is highly important every year that the ears of 

corn which are to be used for seed be tested as to 
their ability to germinate. The boys and girls 

can test the seed corn to be used on the whole 

farm and can feel that their work really amounts 

to something. 

The first process in the preparation of the seed 

corn is the selection of the best) ears: 

preceding lesson tells how to select the best 
ears. . 

Select of good ears a considerable number more 

than will be necessary to plant a crop of the size 

desired and then test the germination of each of 

these ears by the following method: 

Method of testing germination 

The simplest way to test sufficient ears for the corn crop on the 

averaged sized farm is by means of the germinating box, described by 
Prof. Holden. Almost any sort of a box of a depth of from four to 

eight inches and of a size depending on the number of ears to be tested 
can be used. Soap boxes or tomato can boxes, which can be obtained 

at any grocery store, are perfectly satisfactory. Do not use any box 
so large that it cannot be carried around easily by one man. The box 
should be half filled with sand or sawdust, preferably sawdust thoroughly 

moistened, but not saturated. This layer of sawdust should be two 

or three inches deep, and should be packed down so that the surface 

will be even and smooth. 
A piece of white cloth slightly larger than the size of the box should 

be ruled off with a lead pencil, checkerboard fashion, into squares 1} 

to 24 inches in size. Each square should be numbered consecutively 
from one upward. This cloth should now be placed over and in close 

contact with the sawdust or sand, and tacked to the corners and sides 

of the box. 
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The next step is to lay out the seed ears, the germination of which 

is to be tested. They should be arranged in a row on the floor, a table, 

ora shelf, in a place where they will not be disturbed. To avoid mistakes 

it is well to number every ear. This can be done by writing the number 

on a little piece of thin cardboard and inserting it between the rows 

Fic. 22.—Corn tested for germination 

of kernels or the number may be written on a piece of paper and this 

paper fastened by pushing a pin through it into the butt of the cob 

or held by a rubber band put around the ear. If there is no possibility 

of the position of the ears being disturbed this precaution may not 
be necessary. 
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Now with the pocket knife remove six kernels from each ear. Take 

one kernel each, from near the tip, middle, and butt on one side of the 

ear, then turn the ear over and take three more kernels in a like manner , 

from the opposite side of the ear. These should be carefully laid in 

the square in the box corresponding to the number of the ear. Thus 

six kernels from ear No. 1 will go into square No. 1 and six kernels from 

ear No. 2 into square No. 2, and so on. It is best to place the kernels 

pointing one way and with the germ side up. 

After all the squares in the box are filled with the kernels from as 
many correspondingly numbered ears, a piece of thin cloth should be 

placed over them, being very careful not to disarrange or change the 

position of the kernels in putting the cloth down. This should be 

gently sprinkled with water and on top of this two thoroughly wet burlap 

bags should be laid, care being taken to see that the burlap is pressed 

down closely at the corners and along the sides in order to keep all the 

kernels uniformly moist. The box should now be placed near a stove, 

where it is warm and where the temperature never goes below freezing. 

The kitchen is usually a good place. The bags on the top of the box 

should be sprinkled if there is any danger of their drying out. 

Within from four to seven days, depending to a great extent on the 

temperature at which the germinating box is kept, the kernels will 

have germinated sufficiently to allow the selection of the ears to be made. 

The bags and piece of cloth should be taken off with great care so that 

the corn will not be disturbed. The kernels of each square should now 
be examined in connection with the ear from which they were taken 

and compared with the germinating kernels of the other ears. Great 

differences will at once be apparent. Some ears, will be represented 

by kernels part of which as in ear No. 8, Fig. 22, show no germination. 
All such ears should be discarded. Other ears will be represented by 

kernels, which, as in No. 7, Fig. 22, germinate weakly. The roots will 

be thin, yellow and sickly, and perhaps some kernels will be mouldy 

and by their appearance as a whole show clearly lack of vigor. Those 

ears, all, or part of whose kernels germinate weakly, should be dis- 
carded. The kernels of still other ears will germinate vigorously with 

strong, healthy sprouts as is the case in ears No. 3 and 4, Fig. 22. Ears 

represented by such kernels should be used for planting. 

If it is found necessary to buy seed corn in bulk, ask your seed merchant 
for a sample and test several hundred kernels of this in a germinating 

box similar to the above. A germination test of such bulk samples 

can also easily be made by putting a piece of blotting paper in the 

bottom of a pan, thoroughly moistening this and putting the kernels on 

it. Now cover with some more wet blotting paper or wet cloths and 
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place a pane of glass over the top of the pan to prevent drying out. 

Keep the blotting paper and cloths damp. Examine at the end of 

five or six days. If less than eighty out of one hundred kernels ger- 
minate vigorously, it cannot be considered good seed corn. 

Every farmer in the State should test the germination of the corn 

he plants for seed. This is especially important with the seed intended 

for next year’s planting. The work had best be done on some of the 

winter evenings before the spring work begins. Let the boys and 

girls do it. 

SILOS AND ENSILAGE 

Epwarp R. MINNS 

Origin.—More than a hundred years ago some farmers in Europe 

had learned how to preserve green forage plants in pits, so that they 

could be used as winter feed for the domestic animals. Grasses were 
principally used in this process. The farmers covered the green grasses 

with earth and excluded the air; the grasses fermented somewhat and 

turned sour, but when fed to the animals were highly relished. Forty 

years ago this system of preserving green fodders was introduced into 

France, and there the names silo and ensilage originated. We still use 

these terms. 
Definitions.—A silo is a structure—which may be built of wood, 

stone, brick, concrete, or building blocks—in which green fodders are 

preserved for future feeding: The process of packing the fodder into the 

silo is known as ensiling it.” Ensilage is the name given to the pre- 

served fodder when it is taken out for feeding purposes. This word 

has been shortened to silage a term which we now hear oftener than 

the word enszlage. 

Why enstlage keeps.—Green fodder piled in the open air soon decays 
and for feed is worthless. If it is confined in an air-tight vessel and 

the air it contains driven out of it, the fermentation soon stops. Ina_ 

silo the weight of the fodder and the tightness of the walls excludes 

enough of the air to preserve the silage for a year or even longer. It 
keeps because air does not get in, except at the top where the silage 

is removed for feeding. 

Stlos.—The first silos were built entirely under ground and the ensilage 
was weighted down with earth or other heavy material to drive out the 

air and better preserve the fodder. Now silos are built mainly above 

ground, sometimes partly in the ground and partly above ground. 

The first silos were square or rectangular in shape. A few square silos 
are still in use, but by far the larger number are now built circular. It 

has been found that a silo which is round inside and quite deep, has the 
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best shape for preserving silage. The deeper the silo the harder the 

silage is packed and the better it keeps. Many silos have been built 
in this country of wooden frames lined with thin lumber and building 
paper, fastened tightly together so that air cannot enter through the 

walls. Many are built of upright staves, like those in a water tank, and 

held together with metal hoops. Some have been built of stone or 

brick laid in mortar, and recently several have been built of reinforced 

concrete (a mixture of sand, gravel, and cement with steel rods bedded 

in the concrete to give it more strength). Every year brings out some 

new method of building silos to meet the conditions in different parts 
of our broad country. All silos need to have a good foundation, prefer- 

ably of stone or concrete. A good many silos have a floor of concrete. 

To be convenient in use, a silo must have openings, one above another, 

on the side where the ensilage can be taken out as it is wanted for feed. 

The size of a silo should be in proportion to the number of animals to 
be fed from. it. 

Ensilage crops.—Although there are several farm crops that can be 

preserved in the silo, Indian corn is the most widely used for this purpose. 

The first man to make ensilage from Indian corn was a German sugar 

manufacturer who was trying to grow varieties of corn imported from 

the United States. Because he could not ripen these varieties in his 
country and because he had been successful in making ensilage from 

sugar beet pulp and leaves, he thought of preserving the Indian corn 

fodder, ears and all, in his silos. In doing this he was very successful. 

The first silos built in the United States for preserving green fodder 

were erected in Michigan in 1875. Other crops which have been pre- 

served successfully in this way are sorghum, wheat, oats, rye, alfalfa, 

clovers, and grasses. Some crops can be used mixed with corn fodder 

for ensilage more successfully than they can be preserved alone. Sun- 

flowers, soy beans, and alfalfa have been used in this way. It is easier 
to make good ensilage from Indian corn than from any of the other 

crops named; but sometimes the other crops can be preserved in the 
silo more economically than they can be dried and preserved as hay. 

The silo furnishes the most economical means of preserving these 

farm crops, especially where the weather is likely to interfere with their 

being cured and stored in other ways. Besides this, the quality of suc- 
culence or juiciness found in the fodder is mostly preserved in the 
ensilage. Some chemical changes take place in the heating and ferment- 

ing of the ensilage which, if properly controlled, make the ensilage 
easily digested and very palatable for the domestic animals. 

In order to pack the corn fodder into the silo and drive out the air 

so that it will keep, it has been found best to use a machine called a 
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silage cutter to cut up the stems and leaves into pieces about two inches 
or less in length. The freshly cut fodder is elevated to the top of the 
silo and distributed inside from a spout. Men are placed in the silo 

to tramp down this fodder and see that it is properly distributed, 
especially near the walls of the silo where the greatest danger from 

spoiling is found. If a silo is deep the weight of the corn fodder put 
into it forces the air out of the mass gradually and it settles down into 

a compact mass of ensilage, except at the top, where a little spoils. It 

is cheaper to throw away some of the spoiled ensilage on top than to 

hoist heavy weights up into the silo to press down the top of the ensilage. 

Some farmers after tramping down the ensilage at the top, pour on 

water and sowoats thickly to grow on the surface and lessen the 
danger of the ensilage spoiling before the silo is opened. It requires 

from two weeks to a month for the freshly cut fodder to change into 

good ensilage. Feeding may be begun from the top of the silo as soon 
as it is filled, thus avoiding any waste of ensilage whatever. If the 

ensilage is not fed fast enough from the top of the mass in a silo, the 

exposure to the air allows it to spoil on top. In order to keep it in 

good condition it has been found best to feed off from the top of the 

ensilage two inches per day. 

The uses of ensilage.—Ensilage can be fed to cattle, horses, and sheep, 

but is of doubtful value for feeding swine. It is best adapted to feeding 
dairy cattle, in order to maintain the flow of milk through the winter 
months and during summer droughts when pastures are bare. It has 

been found that cattle being fattened for beef thrive and make good 
gains when corn ensilage is a considerable part of their food. A large 

cow or steer can eat forty pounds of ensilage a day. Horses and sheep 

should not eat ensilage as freely as cattle; but in limited quantities it 
helps to keep them in good condition during the winter months Some 

kinds of ensilage, especially those made from alfalfa, clover, and other 

leguminous plants, are likely to have a strong odor and a blackened ap- 

pearance, but this does not hinder the animals fromliking them. Alfalfa 
and clover ensilage may to some extent be fed to poultry. 

PLANTING GRAIN 

G. F. WARREN 

The planting of grain in the fall will give opportunity for a valuable 

lesson in elementary agriculture. Have some student dig up a con- 

siderable number of wheat or rye plants and bring to school or take 

the class to a field for the lesson. The plants will usually show how 
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deeply they were planted. Arrange them in three piles. Those that 

were planted shallow, medium deep, and very deep. Which plants 

are larger and stronger? At what depth are the permanent roots coming 

out in each case? What is becoming of the roots that first started 

from the deep-planted grains? What depth appears to have been best 

in this field? On which would deeper planting be desirable, a sandy 

soil or clay? If the soil is dry, would you plant deep or shallow? When 

planting corn very early in the season, would you plant the same depth 

as when planting later? At what depth are most seeds planted by 
Nature? 

Notes for the Teachers—No matter how deeply corn, wheat, oats, 

barley, rye, or other cereals* are planted, they will send out their per- 

manent roots at the depth that is best for the plant under the particular 
conditions of soil, temperature, and moisture. 

Many farmers plant the grains too deeply, thinking that they will 

force the plant to be deep rooted; they merely cause it the trouble 

of readjusting itself. This usually so weakens the plant as to decrease 

the yield. For best yields we should rarely plant more than an inch 

deep. It is usually not possible to set a seeder so as to run just an 

inch deep without its being on top of the ground part of the time. 
The smoother the seed bed and the better it is prepared, the nearer 

we can come to planting this depth. At the Illinois Experiment 

Station corn was planted at different depths for five years. In one 

extremely dry year the deep planting was best, but the five-year average 
yields were as follows: 

Planted) one ineh geep take hy ea ses 2 eee 78 bushels 

e two. incheésideeperie ot 0 oa ae ee ray ee 

Perncbscen yr pete ie ay Rashi tae es rr aes ei OG) Suites 
S four N fee etd aos, C4? 22 ko 60:22" 

7 five . ice ees tro cies ree 2: Gis aim 

ae eb < ¥ Rieiowws latch 3 A 6a ties 

In Ohio the average yields for six years were: 

Planted: one inch deéepi, gic ey cee eis, cet 58 bushels 
. two.inches .deepe as wera, cane tes oc SL yache 

5 ebgaee ges MAES S20) A PA EI SS Ag rES 

In cold weather or on wet soils the planting should be very shallow. 
Sandy soils are drier and warmer, hence we plant deeper than on clay soils. 

* A cereal is one of the grass plants the grain of which is eaten. 
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PLANTS TO BE RECOGNIZED 

In addition to the special plant work on the corn, for 1910—11,teachers 

are expected to have the pupils become familiar with six of the following 

plants: Vuolet, pansy, aster, milkweed, skunk cabbage, claytonia, poppy, 

pear, lady’s slipper; sweet clover, cabbage, carrot. It would be well to 

place this list on the blackboard at the beginning of the year. Ask 

the children to bring a specimen of each to the school as soon as they 

find one. Place on the blackboard beside the name of the plant, the 

name of the boy or girl who first finds a specimen. The informal lessons 

on these plants may be more valuable than many more complete nature- 

study lessons given on a single plant. 

The teacher who wishes to do serious work in nature-study should 

keep a blank book during the coming year in which she can record all 

the facts which she and the children can find together on the subject 

for this year’s work. Before placing on the board the list of plants to 

be recognized, it might be well for the teacher to have some facts regard- 

ing these plants; whether they are wild or cultivated, where they grow, 

the group of plants to which each one belongs, and the like. 

In the study of these plants may come the lesson on protecting the 

wild flowers in the neighborhood. The little claytonia or spring beauty 

is a joy to all young children where it grows. Have the children realize 

what it will mean if they are careless in gathering too many or 

in up-rooting these plants. In some localities the lady’s slipper is rare. 

Children should realize this and should be taught to feel that one blossom 

only should be brought to the school room for study. Let the children 

choose one pupil to gather it as soon as it appears. 

The seeds of the carrot and cabbage might be sown in the school- 

room in flower pots. The young plants would have an interest for many 

of the children. The carrot is a very attractive plant. 

The children are expected this year to recognize one of the clovers, one 

of the grains, and one of the grasses. Encourage them to find as many 

clovers as possible and to find the name of one. In the study of the grains 

it would be well to have some lessons in drawing and in color in con- 

nection with them. Grains and grasses are very interesting from the 

artistic standpoint and this should be taught with the practical 

lessons. 
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HORSES 

HORSE is one of the best subjects for the study of 
animal life. Children can get knowledge of horses at 

first hand in both city and country. The ideal begin- 

ning of this study would be to have a horse in the school- 
yard or in front of the schoolhouse and have the teacher or 
some farmer in the neighborhood give a live lesson demon- 

strating facts as the lesson progresses. A lesson given in 

one school was most interesting from the fact that different types of 
horses in the community were lined up in front of the schoolhouse 

while the discussion of horses took place. This would not be impos- 
sible in many schools. 

Added interest might be obtained in giving this series of lessons on 

horses by the use of stories connected with horses; discussion of the 

training of fire horses; intelligence shown by horses under many dif- 

ferent conditions, and the like. The humane treatment of horses should 

also be considered. 

Before any of the facts in the following lessons are taken up for the 

schoolroom it would be well to get the children to make some observa- 

tions for themselves. The following list of questicns might be placed 

on the blackboard and the children encouraged to try to find out answers 

to the questions. Ask them to make personal observations and in 

order to answer some of the questions to consult men in their community 
who have worked with horses. The questions given in the lesson are 

not more essential than others if the teacher would prefer to make out 

some other list. All questions for natture-study lessons should be 

such, however, that the children will be interested to find out the answers 

by watching the horses if possible. 

Questions 

. Where is the horse’s knee joint? Which way does the knee bend? 

. Where is its hock joint? Which way does it bend? 

. Can a horse sleep when standing? 

. How are the legs placed when a horse lies down? 

s. How does a horse get up—front legs first or hind legs first? How 

does a cow get up? 

6. When a horse starts, after standing, what foot does he put 

forward first—the left or the right? Fore or back? What foot moves 

next? 

kW NHN fF 
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7. When a horse trots, do the two feet on one side move together, 

or do lefts and rights move together? 

8. What does a driver mean when he says that a horse “forges” or 
““overreaches?”’ 

g. Name the things that a horse commonly eats. What is a good 

feed for a day—how much of each food and when given? 

Answers 

M. W. HARPER 

1. The knee joint is situated a little over half way down the front 
leg between the fore arm, which is above, and the canon, which is below. 

It corresponds to the wrist of a man. 

The knee joint bends backward. 

2. The hock joint is situated about half way down the hind leg, and 

is analogous to the knee. 

The hock bends forward. 

3. A horse can sleep standing, and will do so rather than lie in an 
uncomfortable place unless there is something the matter with his 

feet, or he is very tired. 

4. When a horse lies down, he draws the four feet together under 

the body, lowers the head, bends over his knees until they touch the 

ground, and gently ‘alls over on the side, the right or the left. He may 

now assume one of two positions: first, if on the right side, he rests on 

the chest and the abdomen with all four legs half bent and drawn up 

towards the abdomen, the head and neck swung to the Jeft and probably 

resting on the limbs or against the abdomen; second, he may lie flat 

on his side with head, neck, body, and legs all stretched out on the 

ground. 

5. To rise, the horse raises the head and neck, extends the forelegs in 

front of him and raises himself part way up on them; in the meantime 

he has placed his hind feet on the ground a little removed from the 

abdomen; then by a quick effort he brings himself up on his feet. 

When a cow rises, she lowers her head and neck, rests her fore quar- 

ters on her knees, raises herself up on her hind feet, then by a quick 
effort rises to her fore feet. 

6. A horse in starting to walk after standing, may start off with 
either his right or his left foot. In case he starts off with his left front 

foot, almost at the same time he raises his right hind foot. At the 
walk, a horse moves on diagonal feet. 

7. When a horse trots, he moves his right front foot and left hind 

foot together. At the trot he travels on diagonal feet. 
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When a horse paces, he moves on his right front foot and right hind 

foot at the same time. At the pace, he travels on lateral feet. 

8. In a horse that forges, the toe of the hind shoe strikes the shoe 

of the fore foot on the same side. 

In a horse that overreaches, the shoe of the hind foot strikes the 

front foot in such a way as to cut or inflict a wound. 

g. The foods given to a horse vary according to the locality. In the 

Northern States, Indian corn or oats constitute the grain part of the 
meal, while cornstalks or timothy hay constitutes the coarse part of the 

fodder. In the South, Indian corn is the common grain, and dry corn 

stalks the coarse material. On the Pacific Coast, barley is the grain, and 

wild oats, or the barley and wheat plants, the coarse material. Wheat- 

bran is also a very good food, and should never be dispensed with in 

feeding the horse, especially the driving horse, which is likely not to be 

regularly driven. There is nothing better to feed a horse than good 

sound oats, Indian corn, and wheat-bran for the grain part of the meal; 

nor is there anything better than good sweet timothy, or mixed timothy 

and clover hay, free from dust, for the coarse part of the ration. 

The number of pounds to be fed per day can not be stated with exact- 

ness. That will depend on the kind of food, as well as the size of the 

horse and the kind of work he is called on to do. We may say that a 
horse of the average size doing light work will consume 20 pounds of dry 

matter, water free; one doing medium work, 24 pounds; and one at 

heavy work, 26 pounds per day of dry matter, of which one-half to two- 

thirds should be grain, the remainder coarse fodder. The proportion of 

grain that should be fed depends on the kind of work the animal is 

doing. When the horse is at hard work, the grain should be increased 

and the hay diminished; when he is idle, the hay should be increased 

and the grain diminished. 

The portion of the day’s allowance that should be fed at each meal 

can be stated with more exactness than the amount. The animal should 

be fed three times per day, having one-quarter of the day’s allowance at 

least one hour before going to work in the morning. When the morning’s 

task is over, he should be watered, then fed another quarter of his allow- 

ance, and watered again on the way to work. When the day’s work is 

done, he should be watered, then fed the remainder of the food, which 

will be one-half of his day’s allowance. The reason for the large meal 

at night is that he now has ample time to masticate and digest his 

food. He should be unharnessed at once, and when the sweat has 

dried, be given a thorough brushing. A horse cared for in this way 

will come from the stable full of vim and energy and ready to attempt 

any task he may be called on to do. 
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A FIRST LESSON ON THE HORSE 

M. W. Harper 

‘“* Round-hoofed, short-jointed, fetlocks shag and long, 

Broad breast, full eyes, small head and nostril wide, 

High crest, short ears, straight legs, and passing strong, 

Thin mane, thick tail, broad buttocks, tender hide; 

Look, what a horse should have, he doth not lack; 

Save a proud rider on so proud a back.’’—Shakes peare 

Object of the lesson.—To direct the pupil’s attention to the study of 

domestic animals and to give him an initial lesson in judging them. 

Materials.—In all lessons in nature-study and agriculture, the pupil 

should study things first-hand. For this lesson on the horse it is important 

that he should have an opportunity to observe a horse. It may be 

that the class can be taken to a farm near by, or, if in a village or city, 

to a stable. Possibly some boy in the class owns a horse which may 

be brought into the schoolyard for the lesson. 

> 
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Fic. 23.—Instrument for measuring horses. Four feet long, 

eighteen inches wide 

Since some of the good points of the horse are judged by proportion, the 

children may make an instrument for taking measurements, as follows: 

Secure a piece of soft white pine two inches wide, one-half inch thick, and 

four feet long; to one end of this, and at right angles to it, tack securely a 

similar piece of pine 18 inches long; to the other end strap loosely an 

ordinary carpenter’s square so that it may slide back and forth. Now 

mark off the long piece in inch and half-inch lengths, beginning at the 

inside of the stationary bar. A yard stick may be used for making the 

measurements, but to have them accurate the instrument should be 
made. 

Every farm boy, and every girl, too, for that matter, should know what 

characters constitute a good horse,—what makes a horse wanting in form, 
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what makesit desirable. Thevarious parts ofananimal when studied in de- 

tail exhibit dimensions of length, breadth, thickness, and direction. It isin 

part because of these general relations or proportions that we dis- 
tinguish, at first sight, a horse from a zebra. These proportions may be 

Fic. 24.—A well proportioned horse: a, poll; b, lips; c, withers or shoulder lops; 
d, point of shoulder; e, chest; f, back; g, abdomen; h, hips; 7, rump; k, buttock; 

l, knee; m, fetlock joint 

good or bad. If good, the animal is said to be well formed or to have a 

handsome form; if bad, he is said to be wanting in form or not hand- 

some. 

In a study of these relationships or proportions, we must take some 

organ asa unit or standard of measurement. The head of the horse is the 
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part most used for this purpose because it is the most noticeable, its 

length is easily obtained, and variations are more :are than in other 

organs or parts. 

If we take the total length of the horse’s head, from the tip of the lips 
to the top of the poll, and compare it with the body of a well-formed 
horse, we shall find that there are four other measurements almost ex- 

actly equal to it as follows: 

(1) The length of the neck, from the top of the withers to the 

poll. If there is much difference between these measurements, we 
say that the head is too long or the neck is too short. 

(2) The height of the shoulder, from the top of the withers to 

the point of the shoulder. 

(3) The thickness of the body, from the middle of the abdomen 

to the middle of the back. 

(4) The width of the body, from one side to the other. If there 

is a great variation in these measurements, we say the horse has 
a poor form. 

A horse must be in harmony with his surroundings. A light harness 

horse, which is attractive when hitched to a light run-about, would 

appear very much out of place if hitched to a heavy draft wagon, — 

whereas, the ponderous drafter would seem in place when hitched to such 

a wagon and would appear very much out of place when hitched to a 

light run-about. In order to appreciate the beauties of a well-formedand 

handsome animal, we must place him in the surroundings in keeping with 

himself. In this connection, the height and length of the horse assumes 

some importance, as it is not an uncommon sight to see a small horse 

hitched to a large buggy, or to see a large one hitched to a light buggy. 

In either case the appearance of the horse is criticized; yet the animal 

may be very well-proportioned. 

It has been observed that there is a relation between the parts of 

the horse’s body. We have seen that the length of the head was almost 

equal to the width and depth of the body, as well as to the length of the 

shoulder and length of the neck. Now we are to point out the relation- 

ship between the length of the head, the total length of the body, and the 
total height of the body. Take the length of the horse’s body by placing 
the stationary end of the bar described above against the point of the 

elbow, then slide the square along the bar until it reaches the back of the 

buttock. You will find the distance almost equal to two and one-half 

times the length of the head. 
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There are two points from which we measure the height: first, from 

the highest point of the withers to the ground, and second, from the 

highest part of the rump to the ground. If we take the height from the 

highest point of the withers, by placing the stationary end of the bar on 

the ground and sliding the square up the bar until it reaches the top 

of the withers, we shall find this distance almost equal to two and one-half 

times the length of the head. If we take the height of the horse from the 

highest point of the rump to the ground, this distance will also be found 

to be almost two and one-half times the length of the horse’s head. Thus 

we can find three measurements equal to two and one-half times that of 

the head: (1) the length of the horse’s body from the point of the 

elbow to the buttock; (2) the height from the withers to the ground; (3) 

the height from the rump to the ground. 

TYPES OF HORSES 

M. W. HarPER 

Object.—To teach the pupil to see a horse when he looks at one. 
By comparing the horses we see on the street, we shall observe that 

they are of different forms or types. Some possess a form that enables 
them to draw very 

heavy loads, but ata 

slow pace. Some are 

so formed as to draw 

light loads and ata 

very rapid pace. Be- 

tween these two ex- 

tremes we shall ob- 

serve a form that is in- 

tended to draw a very 

moderate load, but 

with high action and 

much style. These are 

three distinct types 

and they are called 

draft horses, driving 

horses, and coach 

horses. 

You will observe 

Fic. 25.—A drajt horse that the draft horse 



RurAL ScHoot LEAFLET. 1077 

has short legs,a heavy body, a short, thick neck, broad, deep chest and 

shoulders, strong hocks, and rather large joints and feet. With the draft 

type, weight is one of the most important considerations, for a true draft 

horse must be heavy as compared with the coach or driving horse. A 

draft horse in fair condition may weigh anywhere from 1,500 to 2,000 

or more pounds. The greater the weight, as a rule, the more efficient 

the draft horse will be. If you will watch the draft horse as he draws a 

heavy load, it will become very evident that the heavy horse in harness 

brings greater power into the collar than does the light one. 

There are several different breeds of draft horses. The Percherons 

Belgians, Clydesdales, and English Shires are probably the most familiar. 

The Percherons 

came from 

France, and at 

first they were 

gray. Now the 

blacks are in the 

most favor. The 

Belgians, usually 

bay, came from 

Belgium. The 

Shires, common- 

ly bay, brown, 

or sorrel, came 

from England. 

The Clydesdales, 

quite similar in 

appearance to 

the Shires, but 

often smaller 

and more active, came from Scotland. 

The driving horse has a longer and more graceful neck, a narrower 

chest, a longer body, and longer legs than the draft horse. In the driving 

type, weight is not so important as in the draft type. Speed and endur- 

ance seem to be the principal points sought in the roadster or driver, and 

less uniformity is found in this type than in the draft or coach type. The 

driving horse varies widely in height, weight and conformation. In con- 

formation this type tends to be angular, the muscles and joints showing 
prominence, with the ribs more or less noticeable. There is relatively 

less body and more legs, a thinner neck with muscularity at the croup 

and quarters. The American trotter or pacer is the common type used 

Fic. 26.—A driving horse 
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for this work. These horses are bay, black, brown, roan, and in fact 

likely to be almost any color. 

The coach horse, or carriage horse as it is frequently called, is intended 

for the special purpose of drawing coaches and other fashionable vehicles, 

such as are commonly seen on the streets of every city. In general 

appearance the coach type shows smooth graceful lines, with a general 

fullness in all parts. The neck is of moderate length and gracefully 

arched, the shoulders long and sloping well into the back, the body 

round, short on top and long below, and the legs of good length, showing 

Fic. 27.—A carriage horse 

cleanness, good bone, and plenty of muscle. In this type of horse, 
style and action zre the most important factors. The coach type of 
horse should possess rather high, bold knee action of a flashy sort. The 
hocks should be slightly bent or flexed, and the legs carried well up to 

the body when in action. 
There are several breeds of coach horses,—the hackneys, the French 

coach, and the German coach being the best known. Of these, the hack- 

ney is perhaps the most desirable as a coach horse because of his high 

action and pleasing style. The hackney came from England, where for 

centuries he has been greatly patronized as a saddler and a roadster. In 
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color the hackney varies; chestnuts are at vresent in the greatest 

demand. The French coach came from France. In color they vary 
considerably, bays and browns being the most common. The German 

coach came from Germany, where they have been bred for centuries. In 
color they are usually bay, black, or brown. 

One must not get the idea that all the horses he observes on the 

street will fall into one of these three types, for the horses that you 

usually see are common horses of no particular type, and are 

used for a great variety of purposes. These common horses have not 

been bred true to any type, but are oftentimes the result of crossing: 

the various types mentioned, or are descendants of common horses. 

They are not so efficient for any given purpose, and are not so valuable 

as when bred true to a given type. 

ESTIMATING AGE IN HORSES 

M. W. HarPER 

One of the most important factors in determining the present and 

prospective value of a horse is his age. His continued usefulness 

depends on his age. Familiarity with the characters that most cer- 

tainly indicate age is, therefore, often extremely useful. A knowledge 

of these characters is not difficult to secure, but skill in their applica- 

tion depends much on familiarity and continued practice. 

For estimating the age of the horse, the teeth furnish the best index; 

yet there are other general considerations that play an important part, 

especially in the case of very young and very old animals. 
General considerations.—In colts the bones of the face and lower jaw 

have a full, rounded appearance, because the roots of the teeth extend 

far into the bone. The face gradually becomes more concave on the 

sides, the lower jaw thinner from side to side, and the lower edges much 

sharper. This is because the teeth are much more deeply incased in 

the jaw bone of the younger animal. Little by little the’ teeth are 

pushed from their sockets in order to compensate for the loss occasioned 

by the friction of mastication, and at the same time the two borders 

of the lower jaw bone are drawn towards each other. In very old 
horses, white hairs make their appearance around the temples, the eyes, 
and the nostrils; the poll or top of the head becomes more pointed; 

the sides of the face more depressed; the supra-orbits, or hollows just 

above the eyes, more hollowed out; the back bone becomes more promi- 
nent, and the animal does not stand squarely on his legs. Bear in 



1080 RurRAL ScHooL LEAFLET. 

mind, these considerations are general in their nature and to be con- 

sidered as a whole. Each taken alone is of little or no use; but when 

considered in connection with the age indicated by the teeth, they 
help to confirm one’s conclusions as to the age. 

Estimation of age by the teeth—While the ap- 

pearance of the teeth is considered the most 
accurate means of estimating the age of the 

horse, yet it is not absolutely accurate, since 

other conditions as well as the individuality of 

the animal must be taken into account. The tex- 

ture of the horse’s teeth, his feed, and his breed- 
ae 28 ee nippers ing may influence the amount of wear on the teeth. 

Vener Gee Since one is seldom called upon to estimate the 

age of a colt under two anda half or three years of age, we shall pass 

rapidly over the earlier period. The horse is provided with two sets of 
teeth—the milk or baby teeth and the permanent teeth. The first or 

middle pair of the milk teeth appear at about one week old; the second 

or intermediate pair, at one to two weeks old and the third or lateral pair, 
at about one month old. These baby teeth are long from right to left 

and have well-defined ‘‘cups.’’ These ‘‘cups’” are small hollow depres- 

sions in the middle of the teeth. 

Two and a half to three years old.— At about two years and nine months 

the central permanent teeth will appear, and at full three years of age 
the outer part of the teeth and sometimes the inner aiso, will be up and 

in wear, Fig. 28. These permanent teeth are larger in every way 
than the milk teeth At this age the intermediate milk teeth 

have worn down and lost all or nearly all of their cups. There will be 

a slight black indentation 

that can hardly be called a 

cup. Inthe lateral or corner 

teeth, the cups are greatly re- 
duced; if the colt is a male, 

small caps are likely to be 

present or in the process of 

coming through the skin of the Fig) 36 ee 

jaw. These are called tusks. view of the 
Four years old.—At about Fic. 29.—Lower nippers at teeth of a four- 

: four years of age year-old horse 
three years and nine months . 
the intermediate permanent teeth appear. At four years of age, they 

are fully up and in wear on the inside and sometimes on the outside, 

Fig. 29. The central teeth show one year’s wear. The cups are not so deep 
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as they were when the colt was three years old. The cups have nearly 

or quite disappeared from the lateral or corner milk teeth, often nothing 

but a slight dark indentation being left. The tusks, if any, have enlarged, 

but are still sharp at 

their points and flat- 

tish on the inside. A 

side view of a four- 

year-old mouth is 

shown in Fig. 30. 
Note that the crowns 

of the two milk teeth, 

one upper and one 

lower, come together 

closely over their en- 
tire surface, while the 

two permanent teeth do not meet at their back corners. 

Five years old.—At the age of about four years and nine months, 
the permanent corner teeth make their appearance, Fig. 31. When 

full five years of age, the outer exterior parts of the teeth meet, Fig. 32, 

though almost one year of wear must take place before the lateral or 

corner teeth are worn level over their entire surface. At five years 

of age the horse has a full set of teeth, and the central teeth have two 

years’ wear. They have also changed slightly in shape, having become 

rounder on the inside. The intermediate teeth show one year’s wear. 

The cups show in all, but are deepest and freshest in appearance in 

the corner teeth. The tusks have enlarged, but are not yet blunt. 

Six years old.—At six years of age, the cups in the lower jaw have dis- 

appeared, or nearly 

so, from the central 

teeth, have become 

smaller in the inter- 

mediates, and the 

corner teeth are up 

and in full wear over 
b their entire sur- 

Fic. 34.—Side view of the face, Figs. 33, 34. 
Fic. 33.—Lower nippers of a teeth of a six-year-old Sometimes. how- 

six-year-old horse horse . ; 

Fic. 32.—Side view of 
Fic. 31.—Lower nippers of a the teeth of a five-year- 

five-year-old horse old horse 

ever, a horse has 

shelly teeth, in which case the inside corner teeth may not be up and in 
wear; in fact, they may never come up, but always have the appearance 

of corner teeth that are not fully up. The center teeth have made 
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marked changes in shape, becoming roundish on the inside, and the 

intermediates are also somewhat modified. If the horse’s lips are parted 
and the mouth is viewed from the front, it will be noted that the central 

ones will appear much darker colored and 
longer than they did at three or four. This 
is due to the shrinking or receding of the 

gums. 
Seven years old.—At seven years of age, 

the cups have disappeared from the inter- 

mediate teeth, although small dark spots 

may often be seen. The corner teeth still 

retain their cups, though they are quite 

; shallow. 
Eee By ay ei The side view of a seven-year-old mouth 

shows one marked characteristic. The lower 

corner teeth seldom extend as far backwards as the upper ones do. 
Only in rare cases do all four corner teeth meet accurately. The result 
is that the face of the tooth in the rear recedes, while that part of the 

tooth not in wear projects downward, forming more or less of a notch. 

Eight years old——At eight years of age, the cups have disappeared 

from the teeth in the lower jaw. One must not be misled by the slight 
dark colored indentations that are still present, for they are not deep 

enough to be called cups (Fig. 35). It is well to bear in mind that, 

from the time when the teeth in the lower jaw are well up and in wear, 

to the time the cups have disappeared in the lower jaw, is three years. 

The shape of the tooth has undergone marked changes. Compare 

Fig. 28 with Fig. 35 and Fig. 30 with Fig. 36. In the first instance 
the teeth were thin from outside to inside, and comparatively broad 

from right to left, while in the latter case 

they are much thicker from inside to outside. 
They have become more triangular in shape. 

If viewed from the side, they will appear some- 
what longer and will meet at a sharper angle 

than they did when the horse was younger. 

As years go by, the angle of the teeth in- 

creases. At three years of age, the upper ee 

and lower teeth meet nearly vertically, while ‘oa ae porn: ae 

at twenty they meet at an angle of nearly 

forty-five degrees. ; 
Nine years old.—The teeth in the upper jaw retain their cups a much 

longer time; in fact, just twice as long, disappearing in six years from 
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the time they made their appearance. At nine years of age the cups 
will have disappeared from the upper central teeth and be shallow in 

the intermediate and fairly deep in the corners. The cups are not 

likely to disappear at so regular intervals in the upper jaw as they do 

in the lower. Therefore after he has passed his eighth year, it is not 

always possible to tell the age of the horse within a year or two. Horses 

with soft bones may show a mouth older than they really are, while 

those with hard bones may show a mouth younger than they are. 

Ten years old.—At ten years of age the cups have disappeared from 

the upper intermediates, but are still in the corners, though shallow 
The teeth are more triangular in shape. 

Eleven years old.—At eleven years of age the cups have all disappeared 
from the upper jaw. However, it is not uncommon to find shallow 

cups in the upper corner teeth as late as the twelfth or the fifteenth 
year. The shape and angle of the incisors will prevent a close judge 
from being much deceived. 

Later years —After the horse has passed the twelfth year, the matter 

of two or three years amounts to little. Much depends upon the individ- 
uality of the animal, as some animals are worth more at eighteen years 
than others are at fourteen. Judgment of the value of a horse at these 

ages should be formed on general appearance and activity, rather than 

on age, which can not be accurately determined. 

HARNESS AND HARNESSING 

M. W. HarPER 

The work of the horse is accomplished by means of harness. Properly 

fitted harness adds much to the efficiency and comfort of a horse. A 

well-kept harness adds very materially to the general appearance of 

the turn-out. Hence it is important to know the various parts of the 

harness and the use of each. A set of harness is really quite compli- 
cated and if we were asked to unbuckle the parts, mix them, and then 

to buckle them together again there are few of us who could accomplish 
the task quickly and with one trial. 

Names of the parts of a harness and uses: (See figures 37 and 38). 
1. Bridle—used to hold the bit in the mouth and to restrain the 

horse. . The parts are a—bit, b—nose band, c—chin band, d—face 

band, e—blinds, f—winker braces, g—brow band, h—crown band, 

i—gag swivel, j—side check, k—throat latch. 

2. Lines—used to control and restrain the horse, 
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3. Collar—used to protect the shoulder, thus enabling the horse to 
draw heavy loads without injuring the shoulder. 

4. Hames—used to distribute weight along the collar. 

5. Hame tugs—used to fasten the traces to the hames. 
6. Traces—used to connect the hame tugs to the load. 

7. Martingale—often used to hold the girth in place in backing a 
load, and sometimes attached to the lines to hold the horse’s head in 

position. 

8. Saddle—used to protect the back from the weight of the shafts, to 

receive the check rein, to hold the lines and the parts of the harness 

in place. 

9. Girth — 

used to hold 

the harness in 

place. 

10. o Wa 

tug—used to 

hold the shafts 

in place. 

TL. eee 

strap—used to 

hold the sad- 

dle, hip straps, 

and crupper in 

place. 

12. Crupper 
—used to hold 

the hip straps 

and in connec- 

tion with the back band to hold the saddle in place. 

13. Hip straps—used to hold the breeching in place. 

14. Breeching—used in connection with backing the load. 

15. Holdback straps—used to connect the breeching with the load 
in order to hold back and in backing. 

16. Breast collar—often used in place of the leather collar when 

the load is light. 

Purpose of the harness ——Upon reflection it is apparent that harnesses 
are used for two purposes: first, to enable the driver to control the horse; 

second, to enable the horse to control the load, to move it forward and 

backward. To control the horse the driver must gain command of 

the head, and this is best accomplished by the mouth, since it is well 

Fic. 37 
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forward and tender. That the mouth is tender and easily made sore 

by poorly fitting bridles must not be forgotten, as many gentle horses 

are rendered unsafe by spoiling the mouth with a cruel, ill-fitting 

bridle. Hence much care must be taken in properly adjusting the 

bridle. 
To enable the horse to control the load the driver must attach the 

animal to the load in such a manner as to give the horse perfect control 

over himself. This is best accomplished by attaching the shoulders 

of the horse to the load; and to do this collars, hames, and traces have 

been devised. Since the compression between the collar and shoulder 

is great, much attention must be given these parts or they will become 

sore also. To enable the horse to back the load, the breeching and 

hold back have been devised. 

In adjusting the harness we must 

remember that there are four places 
likely to show abrasion and become 

sore. Poorly fitting bridles and severe 

bits cause sore mouths; poorly fitting 

collars cause sore shoulders; poorly 

fitting saddles, where there is much 

backing, cause sore backs; and poorly 

fitting cruppers cause sore tails. Sores 

thus produced give the horse much 

pain and are likely to become a source 
of viciousness. A sore mouth often 

provokes a horse to run away; sore 

shoulders and a sore back often provoke balking; and a sore tail often 
provokes kicking. 

Choosing and jitting the bridle-—tIn the choice of a bridle the bit is 

first to be considered. Bits of many types have been devised to meet 

the various and peculiar habits of the horse. For most animals a good- 

sized bit cannot be improved upon. Care should be taken to see that 

it is of the proper length to fit the animal’s mouth. After the bit has 

been decided upon, note the adjustment of the bridle. Sometimes the 

head-stall is so short as to draw the bit upwards into the angles of the 
mouth; it thus annoys the horse and may produce sore mouth. Then, 

again, often the head-stall is too long, allowing the bit to drop. In 
such a case the horse becomes unmindful of the driver’s wish. After 

the adjustment of the bridle, there come the blinds. There is much 

discussion as to the wisdom of using blinds on bridles. Some horses 

work best with them; others do better service without them. 

Fic. 38 
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Fitting the collar—The fitting of the collar, is not only of much im- 

portance, but also a rather difficult task. The collar is very stiff and firm 
and slow to adjust itself to the shoulders. A good way to adjust the 

collar is as follows: Select the most perfect fitting collar available, place 

in three inches of water, and let it remain over night. In the morning 

put the collar on the horse and work moderately through the day. After 

being soaked in this way the collar will adjust itself to every inequality 
of the shoulder and the horse will seldom be troubled with soreness. 

Fitting the crupper.—The crupper is a frequent source of sore tail, 

and a horse with a sore tail is often difficult to manage. This soreness 

is often caused by the back strap being too short, thus drawing the 

crupper up tight against the tail, which soon becomes abraded. To 
avoid this, see that the back strap is of the proper length, in which 

case there will be little likelihood of the tail being made sore. 

Care of the harness —Harness should receive proper care, as this will 

increase the length of usefulness and lessen the liability of its injuring 

the horse. The bearing parts should be kept scrupulously clean at 

all times. This applies particularly to the collar, saddle, and crupper. 

It is not possible to prevent sore shoulders, sore back, and sore tail 

if these parts are permitted to become dirty. On account of the sweat 
and dandruff these parts should be carefully cleaned immediately 
after removing the harness from the horse’s back. 

Learning the various parts of the harness.—Perhaps the best way to 
learn the various parts of the harness and where each part belongs is 
to unbuckle and take the harness all apart. As this is done note how 

each part is attached and where it comes from. Name the parts thus 

separated. See whether you can put each part back into its proper 

place again. 

HORSE TRAINING 

M. W. Harper 

The profit and pleasure to be derived from the use of a horse depends 
on his being subservient to his master’s will. The more complete his 

training the better horse he will be. The problem is then so to train the 

horse as to bring him to his maximum usefulness. 

A horse seems to have rather limited reason but rather remarkable 

memory. These facts must be taken advantage of in training the animal. 

To begin with there are two factors more or less opposite that must be 

impressed: the horse must be led to underestimate certain of his powers 
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and at the same time be made to believe that there is no limit to certain 

others. For example, the first time the horse is tied by the head, see 
to it that he is fastened securely and that the halter will hold in case he 

pulls. If the horse pulls and fails to free himself in the first few attempts 

there is little likelihood of his trying it later, while if he succeeds in freeing 
himself at first he will never cease trying to repeat what he once accom- 

plished. On the other hand, it is very important not to overload the 

horse that is being trained, with a view of creating in him the notion 

that he can pull anything. Thus to promote the horse’s usefulness 
we exaggerate his appreciation of those powers that are useful to man 

and deceive him as to certain others which are not useful and perhaps 

positively dangerous. 

A horse should be trained to stand still while being harnessed and 

hitched, and until the word to start is given. If this training is long 

delayed it will be very hard to give. 
A horse should never be trusted more than is necessary. Many dis- 

tressing accidents occur from this cause. A good horseman never runs 

risks when they can be avoided. 

In harnessing, saddling, or handling a horse the work should always 

be done from the left side. The harness should be gently but firmly 
placed upon the animal. The harness and other equipment should be of 

good quality and in good repair . 

In hitching a horse into a pair of shafts the shafts should aiways be ~ 
raised and the animal backed into them or the vehicle drawn forward, 

as the horse is likely to step on a shaft and break it if backed in while 
the shafts are on the ground. 

In hitching, the horse should be fastened into the bits and the lines 
placed where they can be easily reached before hitching to the vehicle. 
In unhitching, the lines should be the last disengaged and care should 

be taken that the animal is free from the vehicle before he is led 
away. 

A horse should be tied by a strong rope or strap about the neck, the 

strap passed through the ring of the bit and then to the post. A horse 

should always be tied short, otherwise he may get his foot over the tie- 
strap, be unable to disengage it, break the tie-strap or check rein, 

become frightened, and an accident result. 

In working a horse few signals should be used. These should be 

used to mean exactly the same thing at all times. Signals or commands 
should be given gently but firmly and should always be carried out. 

Whoa should always mean to stop and nothing else; it should not 

mean to go slowly or steadily or even to get ready to stop. 
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Steady should be used when it is desired to have the horse go slowly 
or steadily. 

Back should always mean to move backwards and it shoula not 
mean to stop. 

Get up should always mean to move forward in case the animal is 
hitched. 

These four commands are sufficient for the animal at work. They 

should be spoken clearly and distinctly and never combined, such as 

whoa-back, which is often used in the place of whoa. 
It may be added that not all men are fitted to train horses; in fact, 

not all horse lovers are good horse trainers. There is a particular adapta- 

tion possessed by those unfamiliar as well as by those familiar with the 
horse. A man possessing this particular adaptation, though unfamiliar 

with the horse, will in a very short time, if given the opportunity, make 

a better trainer than the man who is familiar with the horse but lacking 
the special adaptation. 

SCORE CARD FOR THE HORSE 

M. W. HARPER 

The object of a score card is to familiarize one with the various points 
of the horse as well as to aid in a systematic examination. There are 

sO many points to be considered in examining a horse that one who has 
not had much experience is likely to omit some if he does not have 

a list of them. Because of the number of points to be considered, the 

score card is rather long; but we feel that by giving each point a place 

and a value, we shall enable one to gain the desired information much 

more accurately and even more quickly than if the minor points be 

omitted or thrown in with the more important ones. A card on which 

the points are thus mixed leads to confusion, 

For convenience, and to aid in a clearer understanding, the card is 

divided into five parts: General appearance, which has to do with 

general make up and is often the only part considered when the inex- 

perienced selects a horse; the head and neck; the forequarters; the body, 

and the hindquarters. Each of these parts and the points under them 

should be carefully noted, first collectively and then separately, for in 

no other way can one be sure of his choice. 
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Score CARD FoR Horses 

Scale of Points 

General appearance, 33 
Age—estimate in years by teeth... 
Height—estimate in hands........ 
Weight—estimate in pounds...... 
Form—symmetrical, smooth, stylish 
Quality—skin fine, hair silky 
Temperament—kind............. 
Action—smooth, straight, regular. . 

Head and neck, 7 
Head—dean ... si: td ties Galea. = 
Muzzle—nostrils large, lips thin. ... 
Eyes—full, bright, clear.......... 
Forehead—broad, full 
Ears—medium size, pointed....... 
Neck—well muscled, crest high... . 

Forequarters, 23 
Shoulder—long, oblique.......... 
Arms—short, well muscled........ 
Fore arms—long, wide............ 
Knees—clean, wide, straight, deep. 
Canons—short, wide. ............ 
Fetlocks—wide, straight.......... 
Pasterns—strong, sloping......... 
Feet—medium, even size, horn dense 

was 10 
ithers—well muscled........... 

Chest—deep, low, large girth...... 
Ribs—long, well sprung 
Back—straight, short..... PE ae 
Loin—wide, short, thick.......... 
Underline—straight.............. 

Hindquarters, 27 
Hips—smooth, wide apart........ 
Croup—long, wide, muscular...... 
Tail—attached high, well carried... 
Thighs—tong, muscular............ 
Lower thigh or gaskin—long, wide. 
Hocks—clean, wide, straight...... 
Canons—short, wide, 
Fetlocks—wide, straight.......... 
Pasterns—long, sloping........... 
Feet—medium, even size, horn dense 

For Draft 
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Score 
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ANIMALS TO BE RECOGNIZED 

In addition to the special study of the horse, any four of the following 
animals should be recognized and discussed during the year: Donkey, 
deer, turtle, field mouse, squirrel, woodchuck. Animal life is particularly 

interesting to the children in the lower grades, and one or two of the 

animals suggested in the list will make interesting occupants of the 

terrarium or of any simple cage made for schoolroom use. Some of the 

boys in the country places will be able to catch a field mouse, which 
may be kept in the cage while the characteristics are studied. Turtles 

are very interesting schoolroom pets. The Editor has seen one small 

turtle have much influence on the lives of a class of fifty children. So 

interested did they become in this little creature that they took turns 

in taking it home at night. When the school closed in June all the 

children went back to a swampy place with the turtle and left it there 
where it would be most content. 

One advantage in having the children when young come to know 

animal life is that when they are older they will be able to have a fair 
attitude to all life. They should be taught honest facts as to whether 

the animals are helpful or injurious to the farm. A field mouse some- 

times does much damage to the grain fields or by girdling young fruit 

trees in winter. Many animals on the farm must be destroyed and 
the most humane way for this should be taken. A woodchuck and a 

field mouse are interesting and no boy or girl who comes to know them 

would ever take pleasure in destroying them in a careless way. 

“All agricultural subjects must be taught by the nature-study method, which 

is: to see accurately; to reason correctly from what is seen; to establish a bond of 
sympathy with the object or phenomenon that is studied.” 

—L. H. Bailey in The Nature-Study Idea 

“The happiest life has the greatest number of points of contact with the world, 

and it has the deepest sympathy with everything that is.” 
—L. H. Bailey in The Nature-Study Idea 

“Of late years there has been a rapidly growing feeling that we must live closer 

to nature and make our nature-sentiment vital; and we must of course begin 

with the child. We attempt to teach this nature-love in the schools, and we 
call the effort nature-study. It would be better if it were called nature- 
sympathy.” 

—L. H. Bailey in The Nature-Study Idea 
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WEEDS 

LL children can be taught to take an 

\ active interest in weeds. This is a 
N subject that gives opportunity for 

i. Y collecting material both in the city 
rm Y and in the country, so that the les- 

Yam sons may be developed by actual 

" Observation. 
While we have given in this Leaflet the 

weeds required by the syllabus for study, it 

will be well before taking up these weeds to 

have the children take as much interest as 

possible in the weeds that they find on their 
way to and from school. Whenever possible 

the class should be taken out for a field les- 

son. Before going, give them a few sugges- 

tions for observations as follows: 

1. Note the weed that is most plentiful in 

the fields near the school house; along the 

wayside. 

2. What has been growing in the fields in 
which you see no weeds ? 

3. Take a specimen, root and all, of the 

most common weed or weeds and ascertain 

the agencies by which it spreads. 

Collect for lessons in the schoolroom the 

weeds for special study this year,—daisy, bur- 

dock, shepherd’s purse, wild carrot. Before 

giving the following lesson have the children 

get by observation as many facts about them 

as possible. A little competition in the study 

of these weeds would give impetus to the work. Have the class di- 

vided into two sections and see which section during the month can 

learn the greater number of facts concerning these weeds. 

SOME COMMON WEEDS AND HOW TO DESTROY THEM 

PauL J. WHITE 

A weed may be defined as any plant which becomes troublesome 

to the farmer or gardener. Many common weeds are useful to man 
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under some conditions. Dandelions belong to this class. They area 

nuisance in the lawn; but the young leaves when cooked are useful as 

food. 

Burdock.—This prominent weed is found in all parts of New York 

State. It is especially common in rich land which has been neglected 

for a few years. The dooryards of unoccupied farmhouses are often 

overrun with it. 

The burdock belongs to 

that class of plants which 

live but two years. It spends 

its energies the first year in 

becoming well established. A 

deep, thick root is produced 

which bears a cluster of large 

prominent leaves. No stem ef 3 \ e ; Pe 

is produced the first year. C Ny, LLL? 
The second year of the Si i sie 

plant’s life it sends up a 
branched stem three to six 

feet in height. The flowers, 

which are purple, appear 
from July to August. They 

are produced in dense heads. 

These seeds are ripe in Sep- 

tember. The cluster of seeds 

called burs, are covered with 

projections which end in a 

hook. These hooks enable 

the seed clusters to become 

attached to passing objects 

and thus to become scattered. 
The wool of sheep and the tails of horses are often filled with these burs. 

Burdocks may easily be destroyed in their first year of life if cut off 

with a sharp instrument just below the surface of the ground. If 

not destroyed until the second year they shculd be cut off before seeds 

are produced. 

This weed is used extensively in medicine. Large quantities of the roots 

and seeds are gathered, and are used in cases of blood and skin diseases. 

Wild carrot.—It is said that the wild carrot is the parent of our garden 

carrot. Pull up one of these plants and smell it and you will under- 

stand why. 

Fic. 39.—Burdock 
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> ee The gardener grows carrot seeds by 
GRE a F 
A 

BY Tay, 

a great nuinber of seeds. 
These seeds have been 

known to live in the 

ground several years 

before growing. There- 

fore they must be re- 

peatedly pulled or cut 

off in order to keep the 

field free from them. 

They are not trouble- 

some in plowed land, 
but are common in old 

meadows. 

White Datsy.—This 

weed belongs to the 

class of plants called 

perennials, meaning 

plants which live more 

than two years. The 

roots are rather shallow 

and branching. It has 

the habit of spreading slightly by means of under- 

ground stems. 

The seeds of daisies are produced in flat-topped 

heads which closely resemble the sunflower head. 

There isa large number of them in each head. 

Daisies are common in pastures and meadows. 

Many meadows of our State which have not been 
recently plowed in the last weeks of June and the first 

week in July, are white with their flowers. The weeds 

Fic. 40.—Wéild carrot 

Dh setting out in the spring carrots which 
were grown the previous year. After 

producing seeds the plant dies. This is 
the habit of the wild carrots also. They 
do not produce seed the first year. Con- 

sequently if they are cut off near the 
ground two or three times the second 
year, their life history is finished. 

Wild carrots do not spread from the 

roots like the thistle, but they produce 

Fic. 41.—White 
daisy 
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are cut with the grass at haymaking time, and cured into hay. If cut 
before they are too old and tough, they are eaten by cattle and appar- 

ently relished. In pastures, sheep and even cows will eat daisies, 
although they prefer grass and clover. 

Grass and clover seed used on the farm often 

contains seeds of the daisy. The use of weedy 
farm seeds is largely responsible for the spread 

of bad weeds. Good seeds cost a little more, but 

they are always safer to use. If a field once be- 
comes filled with daisies, the only cure is to plow 
the land and grow a cultivated crop like corn or 
potatoes for one or two years. 

Shepherd’s purse—This plant gets its name 
NN a from the peculiar shape of the seed pods. It isa 

\ e: winter annual, that is to say a plant which 
\ age begins to grow in the autumn and lives over 

Rane ie winter, after the manner of winter wheat. On 

Hwee ie, account of this habit it is one of the first plants 
‘ yy to flower in the spring. However, not all the 

| | A / plants start in the fall. Many of them begin 
their growth in the spring or early summer and 

live until autumn. 

( Shepherd’s purse is found growing under all sorts 

a / of conditions, although it seldom causes any seri- 

\{ : ous trouble. The chief difficulty arises when it 

2 gets started in the lawn or other grass land where 
the grass is too thin. 

It will grow during warm days in winter and 
Fic. 42,—Shepherd's in early spring may take the place of useful 

purse 
plants. 

The seeds are very small and are produced in great numbers. They 

are found in all kinds of small farm seeds and are often sown with them. 

The weed is very easily destroyed: It will not live in cultivated 

land. In the lawn or along walks it may be killed with a sharp hoe 

or other tool. It will readily die if cut off below the leaves. 

“Winds are advertizements of all they tourh, however much or little we 

may be able to read them; telling their wanderings by their scents alone.” 
—Joun Muir 
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QUOTATIONS 
“The sedges flaunt their harvest, 

In every meadow nook, 
And asters by the brook-side 

Make asters in the brook.’’—Helen Hunt Jackson 

“The vision is compact of blue and gold, 
Of sky and water, and the drift of foam, 

And thrill of brine-washed breezes from the west: 
Wide space is in it, and the unexpressed 

Great heart of Nature, and the magic old 
Of legend, and the white ships coming home.” 

—Richard Burton 

“In the urgent solitudes 
Lies the spur to larger moods; 

In the friendship of the trees 
Dwell all sweet serenities.’’—Ethelwyn Wetherald 

“T think heroic deeds were all conceived in the open air, and all free poems also, 
I think I could stop here myself and do miracles, 
I think whatever if shall meet on the road I shall like, and whoever beholds 

me shall like me, 
I think whoever I see must be happy. 
* * * * * 
Now I see the secret of the making of the best persons, 
It is to grow in the open air and to eat and sleep with the earth.” 

—Walt Whitman 

“That which is first worth knowing is that which is nearest at hand. The 
nearest at hand, in the natural environment, is the weather. Every day of our 
lives, on land or sea, whether we will or no, the air and the clouds and the sky 
surround us. So variable is this environment, from morning till evening and 
from evening till morning and from season to season, that we are always con- 
scious of it. It is to the changes in this environment that we apply the folk- 
word ‘‘weather,’’—weather, that is akin to wind. No man is efficient who is 
at cross-purposes with the main currents of his life; no man is content and happy 
who is out of sympathy with the environment in which he is born to live: so the 
habit of  cencapar ne at the weather is the most senseless and futile of all expendi- 
tures of human effort. Day by day we complain and fret at the weather, and 
when we are done with it we teyeetha weather.” 

—L. H. Bailey in Outlook to Nature 

“It is due to every child that his mind be opened to the voices of nature. The 
world is always quick with sounds, although our ears are closed to them. Every 
person hears the loud songs of birds, the sweep of heavy winds and the rush of 
rapid rivers or the sea; but the small voices with which we live are known not to 
one in ten thousand. To be able to distinguish the notes of the different birds is 
one of the choicest resources in life, and it should be one of the first results of a 
good education. It is but a step from this to the other small voices,—of the 
insects, the frogs and toads, the mice, the domestic animals, the flow of quiet 
waters, and the noises of the little winds. It is a great thing when one learns how 
to listen. At least once, every young person should sleep far out in the open, 
preferably in a wood or the margin of a wood, that he may know the spirit and 
the voices of the night and thereafter be free and unafraid.” 

—L. H. Bailey in The Nature-Study Idea 
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THE FARTHERMOST Abies 

Loe BAER 

Come over the plains to the hilltops high, 

Come over, come over and rest; 

Stay not on the plains where soft zephyrs lie 

But come to the heights where the clouds sweep by 

And the world-round gales through the heavens fly, 

Come over, come over and rest. 

There’s wonder-strong music where the storms sweep by 

Where the forests are rent and the earth-woes cry, 

There’s a grand old song where things suffer and die 

And the struggle is on ’twixt the earth and sky; 

Escape your calm levels and on to the West, 

Come out with your cares to the uttermost crest, 

Come over, come over and rest. 
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TO. ALL TEACHERS: 

Instead of sending: out small monthly publications of the Cornell 

Rural School Leaflet to all the teachers of the State this year we have 
given in the September issue material to cover the subject matter for 

the entire year in nature-study and agriculture outlined by the New 

York State Syllabus. It seems best to do this for two reasons: first, 
that the teachers may have the entire year’s work before them from 

the beginning and, second, because it will give us opportunity to reach 

a greater number of teachers by saving the expense of mailing. 

This September issue will be sent free to all grade teachers in New 

York State whether in city or country. The subsequent issues of the 
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Cornell Rural School Leaflet for the year will have to be limited, also 
the children’s Leaflets. We have decided, therefore, to send these 

limited issues to rural schools and to schools in villages of three thousand 

habitants or less. 

We shall be very glad to receive letters from all children in the State 
this year. Teachers should not lose this opportunity to encourage 

their pupils to communicate with a higher institution of learning. Let 
them refer to us all questions that cannot be answered in the school- 

room. We shall try to answer their questions. All children in rural 

districts or in villages of three thousand inhabitants or less will receive 
a picture when they have written us three letters relating to out- 
of-door subjects. | We are sorry that we cannot send the children’s 
Leaflets to all schools and that we cannot offer pictures to all children 

in the State who write three letters to us; but, as before stated, our 

funds are limited and we want to keep most closely in touch with the 

rural districts. 
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ALL TEACHERS IN RURAL SCHOOLS AND IN SCHOOLS IN 

VILLAGES OF THREE THOUSAND INHABITANTS OR LESS 

MAY RECEIVE LEAFLETS FOR CHILDREN BY SENDING US 

A EIST OF THE PUPILS: NAMES IN: THE SPACES. BEB@OW2 
CHILDREN’S LEAFLETS WILL BE ISSUED IN DECEMBER, 

FEBRUARY, AND MAY. 

WE HAVE NO FUNDS THIS YEAR TO SEND CHILDRENS 
LRAPLETS TO CII SCHOOLS: 
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PLEASE PRESERVE THIS LEAFLET AS THE NUMBER OF COPIES PRINTED IS TOO 

SMALL TO MEET THE DEMAND. 
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class Matter under Act of Congress of July 16, 1894. 

By ANNA BOTSFORD COMSTOCK. 

New Series. Vol. VI. ITHACA, N. Y., OCTOBER, 1909 No. 1 

Photo by G. F. Atkinson 

The Bear’s Head Fungus 

ITHACA, NEW YORK 

NEW YORK STATE COLLEGE OF 

AGRICULTURE AT 

CORNELL UNIVERSITY 

IIOI 



“The Nature-study process and point of view should be a part of the 
work of all schools, because schools train persons to live. Particularly 

should it be a part of rural schools, because the nature environment is the 
controlling condition for all persons who live on the land. There is no 

effective living in the open country unless the mind is sensitive to 

the objects and phenomena of the open country; and no thoroughly good 

farming is possible without this same knowledge and outlook. Good 

farmers are good naturalists.” 

“The State and the Farmer” L. H. BAILEY 

“Do not wander in remote places or in foreign lands merely to find 
“nature; she is at your door. Touch the things near at hand: you wiil 

then understand the things far away. The first consideration of special 
study should be the inhabitants of your yard and garden: they are yours; 

or if they are not yours, you are not living a right life. Do you wish to 
study botany? There are weeds in your dooryard or trees on your lawn. 
You say that they are not interesting: that is because you do not know 
them. Every plant is as interesting as every other plant; if not, the fault 

is not with the plant. It is no mere accident that many persons like plants 

and animals but dislike botany and zoology. It is more important to study 
plants than special subjects as exemplified in plants. Why does the weed 
grow just there? Answer that, and you. have put yourself in pertinent 

relation with the world out-of-doors.” 5h AR 
“Outlook to Nature.’ L. H. BAILEy 

¢ ° 
Xd 

be yf 
yu x 

The photographs of fungi in this leaflet were taken by Professor 

George F. Atkinson for his book “ Mushrooms, Edible, Poisonous, etc.” 

and are used here with his permission. 
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HOME NATURE-STUDY COURSE. 
TEACHER’S LEAFLET. 

BASED UPON THE WORK FOR FOURTH, FIFTH AND SIXTH YEAR PUPILS AS 
OUTLINED IN THE SYLLABUS OF NATURE-STUDY AND AGRICULTURE 

ISSUED BY THE NEW YORK STATE EDUCATION DEPARTMENT. 

With the leaflets of the coming year, the Home Nature-Study Course 

will cease. Since 1906, the lessons of this Course have been devoted 

to the elucidation of the State Syllabus of Nature-Study and Agricul- 

ture, and type lessons have been given on about one hundred topics, 

including twenty animals, sixteen birds, twelve insects, twenty-four 

plants, eighteen trees, and six lessons on soils and several on astronomy. 

Six thousand of each issue of the leaflets have been distributed each 

year among the teachers of the State; and those teachers who have 
preserved their copies have no material which essentially covers the 

work of the Syllabus to the seventh grade, where agriculture takes the 

place of nature-study. The Home Nature-Study Course for the current 

year will cover the most important required subjects which we have 
not yet discussed. 

MUSHROOMS AND OTHER FUNGI 

When we find plants with no green parts, which grow and thrive 

although unable to manufacture their own organic food through the 

alchemy of chloro- 
phyl, sunlight and 

air, we may safely 

infer that in one 

way or another they 

gain the products of 

this alchemy at sec- 

ond hand. Such 

plants are either 

parasites or sapro- 

phytes ; if parasites, 

they steal the food 

from the cells of liv- 

ing plants ; if apes The common-edible mushroom in early stages showing the 

phytes, they live on gills covered with veil. 
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such of this food material as remains in dead wood, withered leaves, 

or soils enriched by their remains. 

Thus we find mushrooms and other fungi with fruit bodies; pallid, 

brown, Olive, yellow or red in color, but with no signs of the living green 
of other plants; and this fact reveals their history. Some of them are 

parasites, as certain species of bracket fungi which are the deadly ene- 

mies of living trees; but most of the 
fungus species that we ordinarily see are 
saprophytes and live on dead vegetation. 

Fungi, as a whole are a great boon to 
the world. Without them our forests 

would be choked out with dead wood. 
Decay is simply the process by which 
fungi and other organisms break down 

dead material, so that the major part of 
it returns to the air in gaseous form, 

and the remainder, now mostly humus, 
mingles with the soil. 

As a table delicacy, mushrooms are 

highly prized. A very large number of 
species are edible. But every year the 

newspapers report deaths resulting from 

eating the poisonous kinds,—the price of 

an ignorance which comes from a lack 

of the powers of observation developed 

in nature-study. [t would be very unwise 

for any teacher to give rules to guide her 
pupils in separating edible from poison- 
ous mushrooms, since the most careful 

Lhe common edible mushroom—_ directions may be disregarded or mis- 

in button stages —mycelium or yyderstood. She should emphasize the 
eee See See danger incurred by mistaking a poison- 

ous for an edible species. One small button of the deadly kind if eaten 
may cause death. A few warning rules may be given, which, if firmly 
impressed on the pupils, may result in saving human life. 

First,— the most important rule is to avoid all mushrooms that are 

covered with scales or that have the base of the stem included in a 

sac, for two of the poisonous species often mistaken for the common 
edible mushroom have these distinguishing marks. Care should be 
taken that every specimen be collected in a way to show the base of 

the stem, as in some poisonous species this sac is hidden beneath the soil. 
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Second, avoid the young or button stages, since they are similar 
in appearance in species that are edible and those that are poisonous. 

Third, avoid those that have milky juices. unless the juices are reddish 

in color, the mushrooms should not be eaten. 

Fourth, avoid those with shiny, thin, or brightly colored caps, and 
those with whitish or clay-colored spores. 

Fifth, no mushroom or puffball should be eaten after its meat has 
begun to turn brown or has become infested with fly larvae. 

Lesson I 

HOW MUSHROOMS LIVE 

Purpose— To enable the pupils to 

understand the growth and habits of 

these strange, seedless, leafless plants. 

Method and Material—The ideal 

method would be to study the mush- 

rooms in the field and forest, making 

an excursion for the purpose of collect- 

ing as many species as possible. But 
the lesson may be given from specimens 

brought into the schoolroom by pupils, 

care being taken to bring with them 

the soil or dead wood or leaves on which 

they were found growing. After study- 

ing one species thus, encourage pupils 

to bring in as many others as possible. 

There are a few terms which the pupils 
should learn to use, and the best method 

of teaching them is to place the dia- 7 
White form of the deadly amanita 

grams (see page 6) on the blackboard (A phallondes’. “Moke We xerebar 

and leave them there while these studies —n¢ ying and the cup at base of 

are given. Stem. 

As mushrooms are especially good subjects for water-color and pencil 

studies, it would add much to the interest of the work if each pupil 

or the school as a whole should finally have a portfolio of sketches 

of all the species found. With each drawing there should be made 

on a supplementary sheet a spore-print of the species. White paper 

should be covered very thinly with white-of-egg or mucilage so as to 

hold fast the discharge spores when making these prints for port- 

folio or herbarium. 
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Observations by pupils: 

(1). Where was the mushroom found? If on the ground, was the 
soil wet or dry? Was it in open fields or in woods? Or, was it found 

on rotten wood, fallen leaves, old trees 

or stumps or roots? Were there many 
== EN ase=es Cap or Pileus 2 

or few specimens? 
---«Gills 

. ae (2). What shape is the cap — cone- 
27 Ring or Annulus shaped, bell-shaped, convex, plane, con- 
ile cave or funnel-form? Has it a raised 

point at the center or is it depressed? 
How wide is it? 

(3). What is the color of the upper 
surface of the cap when young? When 
old? Has it any spots of different colors 
onit? Has it any striate markings, dots 

rete or fine grains on its surface? Is its 
texture smooth or scaly? Is its surface 

dull or polished or slimy? Break the cap and note the color of the 
juice. Is it milky? 

(4). Look beneath the cap. Is the 

under surface divided into plates LS I a Ges ; 

like the leaves of a book or is it © op: Q fe 
porous ? 

(5). The plates like the leaves of Gills Gills Gills 

a book, are called gills, although free adnexed decurrent 
they are not for the purpose of breathing as are the gills of a fish. Are 

there more gills near the edge of the cap than near the stem? How does 

this occur? What are the color of the gills? Are the gills the same 
color when young as when old? Are the lower edges of the gills sharp, 

blunt or sawtoothed ? 
(6). Break off a cap and note the relation of the gills to the stem. 

If they do not join the stem at all they are termed “free.” If they end 
by being joined to the stem, they are called “adnate” or “adnexed.” If 

they extend down the stem they are called “decurrent.” 

ee 
Li Bell- Convex. lane. Raised Depressed. 

shaped. shaped. at center. 

2 eee Stipe or Stem 

---Cup orVolva 

a JA )--- -Buttons. 
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(7). Cut off the stem of a freshly opened mushroom even with the 

cap and set the cap, gills down, on white paper; cover with a tumbler 

or other dish to exclude draught; leave it for twenty-four hours and 

then remove the cover, lift the cap carefuly and examine the paper. 

What color is the imprint? What is its shape? Touch it gently with 

a pencil and see what makes the imprint. Can you tell by the form 

where this fine dust came from? Examine the dust with a lens. This 

dust is made up of mushroom spores, which are not true seeds, but 

which do for mushrooms 

what seeds do for plants. 

How do you think the 

spores are scattered? Do 

you know that one little 

grain of this spore dust 

would start a new growth 

of mushrooms ? 

(8). Look at the stem. 

What is its length? Its 
color? Is it slender or 

stocky? Is its surface 
shiny, sticky, smooth, 
scaly, striate or dotted? 
Has it a collar or ring 

around it near the top? 
What is the appearance 

of this ring? Is it fast- 
ened to the stem or will- 

it slide up and down? Is 

the stem solid or hollow? Is it swollen at its base? Is its base set 
in a Sac or cup or is it covered with a membrane which scales off? Do 
you know that the most poisonous of mushrooms have the sac or the 
scaly covering at the base of the stem? 

(9). Examine with a lens the material on which the mushroom was 

growing; do you see any threads in it that look like mold? Find if 

you can what these threads do for the mushroom. If you were to go 
into the mushroom business what would you buy to start your beds? 
What is mushroom spawn? 

(10). If you can find where the common edible mushrooms grow 

plentifully, or if you know of any place where they are grown for the 
market, get some of the young mushrooms when they are not larger 

than a pea and others that are larger and older. These young mush- 

A spore print from the common edible mushroom. 
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’ rooms are called “ buttons.” Find by your own investigation the relation 
between the buttons and the threads. Can you see the gills in the 
button? Why? What becomes of the veil over the gills as the mush- 
rooms grow large? 

(11). Do you know the difference between mushrooms and toad- 

stools? Do you know the common edible mushroom when you see it? 
What characters separate this from the poisonous species? What is 
the “ death cup,” as it is called which covers the base of the stem of the 

most common poisonous species ? 

Facts for Teachers—There are many kinds of mushrooms, and while the pupils 

are studying the shape of the cap it will be well to place the diagrams of the dif- 

ferent forms on the blackboard, as this may lead to hunting for specimens of 

the various forms. The size and shape of the cap are important characters in 

determining the species. Its color, markings and texture should also be care- 

fully observed. 

In the common edible species, Agaricus campestris, the cap is at first rounded 

and then convex; its surface is at first smooth, looking soft and silky, but as the 

plant becomes old it is often broken up in triangular scales. These scales are 

often quite dark brown, although the color of the cap in common varieties is 

usually white or pale brown. 
Some mushrocms, among them the Boleti bear their spores in little tubes which 

make the under side of the cap look porous, like minute honeycomb except 

that the cells are not so even. Those most commonly seen bear spores on narrow 

plates which extend frem center to rim on the lower side of the cap, like the ribs 

of an umbrella but far more numerous. These plates are called gills. They are 

not developed for aid in breathing but to give more surface for spore growth. 

The gills are likely to be whitish or rosy when the mushroom is young, but as 

soon as the spores begin to develop they naturally take on more or less the color of 

the spores. The color of the spores separates the gill-bearing fungi (the Agarics) 

into five classes: The white spored, the ochre spored, the rosy spored, the brown 

spored, and the black spored. The common edible species has brown-black spores. 

Before the teacher discusses spores with the class the pupils should make spore 

prints as directed in observation No. 7 of the lesson. Such prints are very 

pretty and the pupils can see that the spore dust falls from each side of each 

gill, as the impression of the gill is left as a depression between the rows of spores. 

If the pupils can have the opportunity to examine these spores through a micro- 

scope the lesson will mean much more. Each spore, however minute, under favor- 

able conditions can start a new growth of the mushroom threads or mycelium, 

as they are called. And yet a spore is not a seed — for a seed is far more complex 

in form and origin —a spore is simply a cell developed on a minute tip branch of a 
club-shaped cell that stands at right angles to the surface of the gill. When 

tipe the spore cell breaks off but has within it the power to start new growth. 

These cells on the gills can be seen only when a gill is cut into sections and 

mounted on a glass side and examined with a high power microscope —not a 

legitimate part of a nature-study lesson. The shape of the gills should be care- 

fully observed and it should be noted whether in relation to the stem they are 

free, adnate or decurrent. 

ee ee a 

————————————————————— err ec erm 
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The common edible mushroom. (Agaricus compestris), showing button stage, van- 

ishing ring and gills. 

In studying the stem, its general shape and size in comparison with the cap 

should be observed; also its color and texture, as brought out by questions. In 

the common edible species the stem is white and almost cylindrical, tapering slightly 

toward the base; and it is solid, although the core is not so firm as the outside. 

While it has traces of a collar or ring in its earlier stages, these usually dis- 
appear. This ring or collar, which is very noticeable in many species, is simply 

the remnant of a membrane called the veil, which during the earlier stages covered 

the gills and was attached on its outer edge to the rim of the cap and on its inner 

edge to the stem. As the cap expands, this veil is ruptured and part of it may 

cling to the cap; the part that clings to the stem is called the ring or annulus, and 

its form is often a specific character. The common mushroom has this veil so thin 

that it shrivels and disappears. 

In many species, the young stages—the buttons—are protected by a thick 

sac or inverted cup-like structure. The young mushroom pushes its cap up through 

this, breaking it at the top, but it remains a sac or cup about the base of the stem. 

While there are some edible species which have this sac or “volva,” as it is 

called, inasmuch as the more common deadly species have it the pupils should 

be taught to avoid eating all mushrooms thus set in cups. Sometimes these cups 

or sacs fit close to the base of the stem and scale off, and this scaly condition 

should be looked for as well as the sacs. It should also be impressed on the 

pupils that absence of this sac does not signify that the mushroom is edible for 

many poisonous species do not have their stems set in the “death cup.” 

The threads or mycelium are the important vegetative organs of mushrooms. 

They push into the rich soil or decaying wood and gather sustenance and 
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increase in numbers and strength until they are able to develop the mushrooms, 

‘which are simply the fruiting organs. Highly fertilized soil, permeated with, 

these mushroom threads, is often cut into bricks or large cakes and sold for the 

purpose of starting new mushroom beds. The commercial term for these bricks 

is “spawn.” Upon these threads the buttons grow. We may find them in regular 
mushroom beds, from the size of a pinhead up. 

Lesson II 

BRACKET FUNGI 

Purpose—— To help the children understand that the fungi which 
we see growing shelf-like from trees are deadly enemies to the trees. 

‘Their spores germinate and penetrate at some open wound and the grow- 

ing fungus weakens the wood. 

Method and material—It is 
desirable that a tree on which 

shelf-fungus grows should be 

studied by the class, for this is 
a lesson on the care of trees: 

After this lesson the fungus it- 

self may be studied at leisure 
in the school-room. 

Observations by pupils: 

(1). On what kind of tree is 
the bracket fungus growing? Is 
it alive or dead? If living, does 
it look vigorous or is it decaying ? A shelf-fungus. (Polyporus applanatus). 

It grew in this position on the tree— (2). Is the fungus bracket 

after the tree was felled — new brackets ‘ : " 

grew at right angles, so that the spores growing against the side of the 
should grow on the under side. tree or does it stand out on a 

stem ? 
(3). Look at the place where the bracket joined the tree. Does it seem 

to be part of the wood? 

(4). What color is the fungus on its upper surface? How large is 
it? How thick near the tree? How thick at the edge? Can you detect 

concentric layers or rings? If it is the large species used for etching, cut 

down through it with a knife or hatchet and count the layers; this 

should show its age. 
(5). Look at the lower surface. How does it appear to the naked eye? 

If you scratch it with a pin or knife does the bruise show? Examine 

the surface with a lens and describe what you see. Cut or break the 
fungus and note that each of these holes is an opening to a little tube. 

In each of these tubes spores are borne. 
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(6). Have you ever seen toadstools that instead of having the leaf-like 
gills, have a porous surface beneath the cap like a little honeycomb 

or like the under side of the shelf fungi? 

(7). How many kinds of shelf fungi can you find? Which of them 

is on living trees and which on stumps or dead wood? 
(8). If the fungus is on a living tree, then the tree is ruined, for the 

fungus threads have worked through it and weakened it so that it will 

break easily and is of no use as lumber. There must have been an open 

wound in the tree where the fungus entered. See whether you can 

find this wound. There must also have been a wound where the shelf 

grew out; see whether you can detect it. If the tree should heal all 

its wounds after the fungus entered, what would become of the fungus? 

(9). What does the shelf fungus feed on? What part of it cor- 

responds to the roots and leaves of other plants? What part may be 

compared to the flowering and fruiting parts of plants? 

(10). What treatment must we give to trees to keep them free from 

this enemy ? 
Facts for Teachers—There are many species of the bracket fungi but there 

are three species best known to the woods lover. One of these Polyporus appla- 

natus, gray above and with creamy surface below, is a favorite with amatuer 

etchers, who with a sharp point sketch on the naturally prepared surface. This 

species often grows to great size and is frequently very old. Another species 

is a beautiful mahogany red above, or in young specimens coral red, and has a 

thick stem from which it depends; stem and upper surface are polished as if var- 

nished; the lower surface is of a yellowish white color. This species is Polyporus 

lucidus. Another spicies, Polyporus sulphureus, is sulphur yellow above and below 

and is characterized by many specimens being together with overlapping fan- 
shaped caps. 

Many of the shelf fungi live only on dead wood, in which way they are a help ia 

reducing dead branches and stumps to soil but several of them attack living 

trees and do great damage. These fungi can gain access to the living tree only 

through injury to the protecting bark, caused perhaps by wind or by a bruise 

from a falling tree, or more often from the hack of a careless axman; or they may 

gain entrance through an unhealed knot-hole. To one who understands trees 

and loves them it is almost pathetic to watch their patient striving to heal these 

wounds inflicted by forces they cannot stay. 

When, before this healing is accomplished, the winds sift into the wound the 

almost omnipresent spores of these fungi, the work of destruction begins. 

From the spores grow the mycelium, the fungus threads. These threads push 

themselves into the heart wood, getting nourishment from it as they go. We 
look at wood thus diseased, and say it is rotting. But rotting means the yielding 

up of the body substance of the tree to these voracious threads. They push 

themselves in radially and then grow upward and downward, weakening the 

tree where it most needs strength to withstand the beatings of the wind. The 

later ramifications of the parasite may reach the cambium layer, the living ring 
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of the tree trunk, and kill the tree entirely ; but the tree may live many years before 

this is accomplished. Professor Atkinson found one of these bracket fungi that 

was eighty years old. This, may have shortened the life of the tree a century or 

more. 
After these fungus threads are thoroughly established in the tree, they again 

seek a wound in the protecting bark where they may push out and build the 

fruiting organ, which we call the bracket. This may be at the same place where 

the fatal entry was made or it may be far from it. The bracket is at first 

very small and is composed of a layer of honeycomb cells, closed and hard above 

and opening below; cells so small that we can see the cell openings only with a 

The edible Boletus (B. edulis). This has tubes below the cap instead of 

gulls. The spores are developed within the tubes. 

lens. These cells are not hexagonal like the honeycomb, but are tubes packed 

together. Spores are developed in each tube. Next year another layer of cells 

grows beneath this first bracket and extends out beyond it; each year it is 

thus added to, making it thicker and marking its upper surface with concentric 

rings around the point of attachment. The creamy surface of the great bracket 

fungus, on which etchings are made, is composed of a layer of these minute spore- 

bearing tubes. Not all bracket fungi show their age by these annual growths, 

for some species form new shelves every year which decay after the spores are 

ripened and shed. 

When once the mycelium of such a fungus become established, the tree is 

doomed and its lumber made worthless even though, as sometimes happens, the 
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tree heals its wounds so that the fungus is imprisoned and can never send out fruit- 

ing brackets. Thus it is most important to teach the pupils how to protect trees 

from the attacks of these enemies which are devastating our forests and which 

sometimes attack our orchards and shade trees. 

As soon as a tree is bruised, the wound should be painted or covered with a coat 

of tar. If the wind breaks a branch, the splinters left hanging should be sawed 

off, leaving a smooth stump, and this be painted. While ordinary paint if renewed 

each year will suffice, experiment has shown that the coat of tar is better and 

should be used. 

Especially should teachers impress on the pupils the harm done by careless 

hacking with axe or hatchet. We shall do an invaluable service in the protection 

of our forests if we teach the rising generation the respectful treatment of trees 

which is due living organisms whose span of life may cover centuries. 

A common species of puffball (Lycoperdon gemmatum). 

Lesson III 

PUFFBALLS 

Purpose— To explain the growth of a puffball and the nature of its 

smoke.” 
Material Ask the pupils to bring to school any of the globular or 

pear-shaped fungi in the early stages when they are white, taking 

pains to bring them on the soil or wood on which they are growing. 

Observations by Pupils: 

(1). Where did you find the puffball? On what was it growing? 

Were there many growing in company? Remove the puffball and 

examine the place where it stood with a lens to find the matted and 

crisscrossed fungus threads. 
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(2). What is the size and shape of the puffball? Is its surface smooth 
or warty? What is its color inside and outside? 

(3). Have you ever found the giant puffball, which may become 
eight inches to four feet through? Where was it growing? Have you 

ever eaten this puffball sliced and fried? Do you know by the looks 
of the meat when it is fit to eat? | 

(4). If the puffball is ripe, what is its color outside and in? What is 
the color of its “smoke”? Does the “smoke” come out through the 

broken covering of the puffball, or is there one or more special openings 
_to allow it to escape? 

(5). Puff some of the “smoke” on white paper and examine it with 
a lens. What do you think this dust is? Of what use is it to the 
puffball ? 

(6). Have you ever found what are called earth-stars, which look 

like little puffballs set in star-shaped cups? If you find these note 

the following things: 

a. Of what is the star-shaped base made? Was it always there? 
b. Let this star saucer become very dry; how does it act? 
c. Wet it; and how does it behave then? 

d. Where and how does this spore dust escape from the earth-stars ? 

(7). For what medicinal purpose is the smoke of the puffball some- 

times used ? 

Facts for Teachers— The puffballs are always interesting to children because 

of the smoke issuing from them in clouds when pressed between thumb and finger. 
The common species are white or creamy when young, and some of the species 

are warty or roughened so that as children we called them “little lambs.” They 

grow on the ground usually, some in wet shady places, and others, as the giant 

species, in grassy fields in late summer. This giant puffball always excites interest 

when found. It has a smoothish white rounded mass, apparently resting on the grass 

as if thrown there; when lifted it is seen that it has connection below at its center 

through its mycelium threads, which form a network in the soil. It is often a foot 

in diameter and specimens four feet through have been recorded. When its meat 

is solid and white to the very center it makes very good food. The skin should 

be pared off, the meat sliced and sprinkled with salt and pepper and fried in 

hot fat until browned. All the puffballs are edible, but ignorant persons might 

mistake the button stages of some of the poisonous mushrooms for little puffballs, 

and it is not well to encourage the use of small puffballs for the table. 

A common species, “the beaker puffball,’ is pear-shaped, with its small end 

made fast to the ground which is permeated with its vegetable threads. 

The interior of a puffball, “the meat,” is made up of the threads and spores. 

As they ripen, the threads break up so that with the spores they make the 

“smoke,” as can be seen if the dust is examined through a microscope. The 

outer wall may become dry and brittle and break open and allow the spores to 

escape, Or one or more openings may appear in it as spore doors. The spores 
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of puffballs were used extensively in pioneer days to stop the bleeding of wounds 

and especially for nosebleed. 

In one genus of the puffball family, the outer coat splits off in points on maturing, 

like an orange peel cut lengthwise in six or seven sections, but still remaining 

attached to the base. There is an inner coat that remains as a protection to the 

spores so that these little balls are set each in a little star-shaped saucer. These 

star-points straighten out flat or even curl under in dry weather, but when damp 

lift up and again envelop the ball to a greater or less extent. 

Lesson IV 

SOME OTHER INTERESTING FUNGI 

Purpose.— To call attention to some of the more beautiful and common 
fungi. 

Method and Material— Tell the pupils about these fungi, showing 
the pictures or describing them and telling where to look for them, 

thus making the fungi an object in field excursions and walks. 

“ Hedgehog Fungi.’’— One of these looks like an exquisite white frozen 

fountain and may be seen in late summer or early autumn growing 

from dead limbs or branches; it is often eight inches across (see page 1). 

Another species looks like a bunch of branching coral and is a most 

beautiful object against the dead wood from which it grows. 

Things to be observed: 

a. These fungi come from a stem which extends into the wood. 
b. This stem divides into many branchlets. 

c. From these branchlets there hang long fleshy fringes like miniature 
icicles. 

d. These fringes always hang downward when the fungus is in natural 
position. 

e. These fringes bear the spores. 
The Scarlet Saucer(Sarcocypha cocinea).—In early spring, when 

hunting for the first hepaticas, this is to be found on sticks of rotting 

wood, half buried in the leaves. 

Observations by Pupils: 

a. Where did you find the fungus? 
b. What is the shape of the saucer? How large is it? Is it regular 

and beautiful or irregular and distorted ? 

c. What is the color inside? 
d. What is the color outside? 
e. Turn the one you bring in bottom side up, that is, scarlet side down 

on a piece of white paper, and see whether you can get a spore harvest, 
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The Morels—%In May or June in open damp places, as the moist 

fence corners of meadows or in orchards, the Morels may be found. 

Observations by Pupils: 

Where did you find them? 
Describe the stem, Is it solid or hollow? Is it smooth or rough? 
What is the shape of the cap? How does it look? What color is the 

outer edge of the net-work? What is the color within the meshes? 

Take one of these fungi and lay it on a sheet of white paper and note 

the color of the spores. 

Facts for Teachers.— There is something mysterious about all fungi but perhaps 

none of these wonderful organisms so strangely impresses the observer as the 
fountain-like masses of creamy white or the branching 

white coral that we see growing on a dead tree trunk. 

The writer remembers as a child that the finding of 

these woodland treasures made her feel as if she were 

in the presence of the supernatural, as if she had dis- 

covered a fairy grotto or kobold cave. The prosaic 

name of Hedge-hog Fungi has been applied to these 

exquisite growths. Their life story is simple enough. 

The spores falling upon dead wood start threads which 

ramify its cells and feed on its substance until strong 

enough to send out a fruiting organ. This consists of 

a stem, dividing into ascending branches; from these 

branches, depending like the stalactites in a cave, are 

masses of drooping spines, the surface of each bearing 

the spores. And it is so natural for these spines to 

hang earthward -hat they are invaribly so placed 

when the tree is in the position in which they grew. 

There is one species sometimes found on living trees 

which is a mere bunch of downward-hanging spines 

that is called “The Satyr’s Beard” (Hydnum erin- 

aceus). The one that looks like a fountain is the 

“Bear’s Head” (Hydnum caput ursi); the coral-like 

species is called Hydnum coraloides. 

The Scarlet Saucer (Sarcocypha coccinea).— The 

heart of the child, searching the woods for hepaticas — 

woods where snow banks still hold their ground on 

north slopes—is filled with delight at finding these exquisite saucer-like fungi. 

They are more often found on fallen rotting branches which are more or less buried 

in leaves, and there are likely to be several of different sizes on the same stick. 

When they grow unhindered and while they are young they are very perfectly 

saucer-shaped, and range from the size of a pea to an inch or two across. But 

the larger they are the more likely are they to be distorted either by environ- 

ment or by the bulging of rapid growth. The under side of the saucer is beau- 

tifully flesh-like in color and feeling and is attached at the middle to the 

stick, The inside of the saucer is the most exquisite scarlet shading to 

An edible morel (Mor- 

chella esculenta). 
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crimson. This crimson lining bears the spores in little sacs all over its 

surface. 

The Morels—This mushroom family contains no member that is poisonous 

and the members are very unlike any other family in appearance. They are very 

pretty with their creamy white, thick swollen stems and a cap more or less coni- 

cal, made up of the deep-celled meshes of an unequal net-work. The outside 

edges of the net-work are yellowish or brownish when the morel is young and 

edible but later turn dark as the spores develop. 

In some species the stems are comparatively smooth and in others their surface 

is more or less wrinkled. The spores are borne in the depressions of the net- 

work. These mushrooms should not be eaten after the cells change from creamy 
white to brownish. 

References.— These lessons have been based on “ Mushrooms,” a 
most excellent and practical book with many beautiful pictures written 

and illustrated by Professor George F. Atkinson and published by Andrus 
& Church, Ithaca, N. Y., price $3.00. “The Mushroom Book,” Marshall, 

fully illustrated, price $4.00, Doubleday, Page & Go. ‘One Thousand 

American Fungi,” by Charles McIlvaine, Bowen-Merrile Co., illustrated ; 

$5.00. ‘Our Edible Toadstools and Mushrooms,’ by Wm. Hamilton 
Gibson, very fully illustrated, Harpers, $3.50. 

THE NEWT, EFT OR “ SALAMANDER” 

After rain in spring or summer one may see these orange-red little 
fellows crawling along roads or woodland paths, and since they are 

rarely seen except after a rain the wise people of old declared they 

“rained down,” which was an easy way for explaining their presence. 
This little, orange eft 

or red spotted sala- 

mander may be kept 

in an aquarium which 

has in it an object, as 

a stone or clump of 

moss, which projects 

above the water. For 

food it should be 

given small earth- 
worms or _ leaves 

covered with plant- 

lice. In this way 

it may be studied at 

leisure. The Red Spotted Newt. 
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Lesson V 

THE NEWT OR EFT 

Purpose.— To interest the children in the life of the newts, which 

change their form three times to fit different modes of life. They are 
born in the water and at first have fins and gills like fishes. They then 

live on land and have lungs for breathing air and lose their fins; later 

they go back to the water and again develop the power of breathing 
the oxygen contained in water. 

Observations: by pupils 

(1.) Look at the eft closely and see whether you can find any re- 
semblance between it and the toad. 

(2.) Is it all the same color? How many spots upon its back and 

what colors are they? Are there the same number of spots on both 

sides? Are there any spots or dots besides these larger ones? Does 
the eft look brighter when wet or dry? 

(3.) Is the head the widest part of the body? Describe the eyes, 

the shape and color of the pupil and of the iris. How does the eft wink? 
Do you think it can see well? 

(4). Can you see the nostrils? How does the throat move and 
why ? 

(5). Are both pairs of legs of the same size? How many toes on the 
front feet? How many toes on the hind feet? Does the eft toe-in with 
its front feet like a toad? 

(6). Does it move more than one foot at a time when walking? Does 

it use the feet on the same side in two consecutive steps? After putting 

forward the front right foot what foot follows next? 

(7). Can an eft move backward? 
(8). Is the tail as long as the head and body together? Is the tail 

round or flat at the sides? How is it used to help the eft when traveling ? 

Does the tail drag or is it lifted or does it push by moving this way 
and that? 

(9). How does the eft act when startled? Does it examine its sur- 
roundings? Do you think it can see and is afraid of you? 

(10). Why do we find these creatures only during wet weather? 

Why do people think they rain down? 

(11). What does the eft.eat? How does it catch its prey? 

(12). Does the eft shed its skin like a toad or snake? How many 

kinds of efts-have you seenf 

(13). From what kind of eggs does the eft hatch? When is this egg 

laid? How does it look? On what is it fastened? 

Ee hl OOOO 
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(14). How many times during its life does the orange eft change 

color? What part of its life is spent upon land? What changes take 
place in its form when it leaves the water for its land life, and what 

changes take place when it returns to the water? 

Facts for Teachers—While these little creatures are commonly called sala- 

manders they are not true salamanders, and it is much better to use constantly 

the words newt or eft in speaking of these animals to the children. The newts 

do not rain down but rain up instead, for if one of them has a journey to make 

it can make it only when the ground is wet, as it would dry up if it were not 

surrounded by moisture. Thus the eft never makes a practice of going out except 

when it rains. A closer look at an eft shows many peculiarities in its appear- 

ance to interest us. Its colors are certainly gay, the body color being orange with 

vermillion dots along each side of the back and each red dot margined with 

tiny black specks; but the eft is careless about these decorations and may have 

more spots on one side than on the other. Besides these vermillion spots it is also 

adorned with black specks here and there and along its sides looks as if it had been 

peppered. But the newt’s special beauty lies in its eyes; these are black with 

elongated pupils almost parallel with the length of the head and bordered above 

and below with bands of golden shining iris, which give the eyes a brilliancy most 

fascinating. The nostrils are mere pinholes in the end of the snout. 

The legs and feet look queerly inadequate for such a long body for they are 

short and far apart. There are four toes on the front feet and five on the hind 

feet, the latter being decidedly pudgy. The legs are thinner where they join the 

body and wider toward the feet. The eft can move very rapidly with its scant 
equipment of legs. It has a misleading way of remaining motionless for a long 

time and then darting forward like a flash, its long body falling into graceful curves 

as it moves. But it can go very slowly when exploring and puts out its little 

hands cautiously and will lift its head as high as its short legs will allow in order 

to take observations. Although it can see quite well, yet on an unusual surface, 

like glass, it seems to feel its way by touching its lower lip to the surface as if to 

test it. The tail is flattened at the sides and is used to twine around objects in 

time of need, and I am sure it is also used to push the eft while crawling, for it 

is curved this way and that vigorously as the feet progress and push against the 

ground. Then, too, the tail is an aid when by some chance the eft gets turned over 

on its back and with its help can right itself speedily. The eft’s method of walking 

is interesting; it moves forward one front foot and then fhe hind foot on the other 

side; after a stop fdr rest it begins just where it left off. Its beautiful eyes 

seem to serve the newt well indeed, for I find that when it sees my face approach- 

ing the moss jar it climbs over to the other side. There are no eyelids for the 
golden eyes but the eft can pull them back into its head and close the slit after 
them, thus making them very safe. 

The eft with whose acquaintance I was most favored was not yet mature and 

was afraid of earthworms, but was very fond of plant-lice, and it was fun to see 

tie little creature stalking them. A big rose plant-louse would be squirming 

with satisfaction as it sucked the juice of the leaf, when the eft would catch sight 

of it and become greatly excited, holding its breath evidently as the pulsating 

throat would be rigid. There was a particularly alert attitude of the whole front 

parts but especially the eyes and the head; then the neck would stretch out long 
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and thin, the orange snout approach stealthily within half an inch of the smug 

aphid, and then there was a flash as of lightning, something too swift to see coming 

out of the eft’s mouth and swooping up the unsuspecting louse. Then there would 

be a gulp or two and all would be over. If the aphid happened to be.a big one 

the eft made a great effort to swallow it. Sometimes the eft would become 

greatly excited when it first saw the plant-louse and would sneeze and snort in 

a very comical way, just as a dog does when eager for game. 

The following is the life-history of the orange spotted newt; its scientific name 

is Diemyctylus viridescens. The egg was laid in a fresh water pond on the 

still borders of a stream where there is a growth of water weed. The egg, 

which is about the size of a small pea, is fastened to a water plant. It is covered 

with a tough but translucent envelope and there is at the center a little yellowish 

globule. In a little less than a month the eft hatches, but it looks very different 

from the form with which we are most familiar. It has gray stripes upon its 

sides and three bunches of red gills on each side back of its head, and has also a 

fin along the back so that it is as expert a swimmer and breather of water as is 

any fish. It has no legs at first. But after a time it becomes greenish above 
and the lower side is buff, and by the middle of August it develops legs and 

has sufficiently changed its form so that it is able to live upon land. It loses the 

bright red gills and the tail loses its fin, and when the eft moves out on the land 

it is well equipped with lungs to breathe the air. Soon the coat changes to the 

bright orange hue which makes it so conspicuous when seen on moist soil or grass. 

It usually keeps hidden among the mosses or under the leaves or in decaying wood 

and damp and shady places; but after a rain and the whole world is damp it feels 
enough confidence to go out in the open and hunt for food. For two and one-half 

years it lives this land life and then starts back for the water. It may be by this 
time far from a body of water, but it seems to know instinctively where to go. 

Again it is transformed in color, becoming olive green above and buff below, 

although it still has the red spots upon the back. Its tail develops a fin and in 

some mysterious way it develops the power to breathe again the oxygen of the 

water. It is here in the water that it finds its mate and finishes a career which 

is surely hazardous. The eft often sheds its skin, like a snake, and has a strange 

habit of swallowing its cast-off clothing. 

THISTLES 

THE COMMON OR LANCE-LEAVED THISTLE (Cirsium lanceolatum) 
THE CANADA THISTLE (Cirsium arvense) 

When the hardy settlers of New England followed the Pilgrims to 
that stern and rock-bound coast, they brought with them a few horses, 
cattle and sheep, and in the fodder provided for those animals they 

brought several plants as hardy and unconquerable as themselves. 

America had a few thistles of her own but none so terribly armed and 
able to fight their way in the new country as The Common or Lance- 

leaved Thistle and The Canada Thistle, both of which are naturalized 

emigrants from Europe. The first named is a biennial, the second per- 
ennial. In several states there are laws forbidding agriculturists 
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to allow them to establish their roots in the soil or to mature and 
scatter their plumed seed on its surface. Penalties are also provided 
for seedsmen who sell grass or clover seed that is contaminated by 

their presence—but the thistles march on and bid defiance in every 
prickle to such attempts at their extermination. The laws are very 

good but they lack strenuous enforcement. Perhaps if the boys and 
girls, who are to be the farmers of the future, can be taught to realize 
how great an aggregate loss in actual dollars and cents is caused by 

allowing one of these savage in- 
terlopers to occupy the ground” 

and suck up the food and mois- 
ture which should be nourishing 

a half-dozen blades of grass or 
ears of wheat, the need for such 

laws would be less evident. 

Lesson VI 

THE PLANT 

Purpose To familiarize the 
pupils with the appearance and 

habit of growth of these perni- 
cious weeds, with a view to their 

extermination. 

Material— An entire plant of 

each of the species named, for 

examination of root, leaf and 

flower. They may be collected 
without injury to the hands if 

it is remembered that the stalks The Lanced-leaved Thistle. 
are usually free from spines for 
a few inches above the root and can there be firmly grasped. When the 
ground is moist, a vigorous pull will remove the entire root of the 

Common Thistle, but only careful and patient digging will uncover the 
creeping and wide-reaching roots of the Canada Thistle. 

Observations by Pupils: 

(1). Where did you find the thistles growing? 
(2). Do you often find more than one kind growing in company? 

(3). Did you find any of the Common or Lance-leaved Thistle grow- 

ing in soil which had been cultivated this season? 
(4). Describe the difference in the roots of the two species. 

36 



{122 Home Nature-Strupy Course. 

(5). Did you find more than one stalk springing from the roots of 
the Canada Thistle? 

(6). Describe the stalks of both species: are they smooth or spiny? 

Weak and tender, or upright, strong and woody? 

(7). Are these plants protected by bitter and acrid juices as well as 

by spines? oad 

(8). Do grazing animals eat thistles? 

Facts for Teachers— The Common Thistle is most often found growing in pas- 

tures, roadsides and fence corners, where it may remain undisturbed for the neces- 

sary second year of growth before it can mature its seeds. Cultivation of the 

soil-when it is in first year rosettes is destructive to it, and except that it is so large 

and so viciously prickly it would not be considered a very bad weed. 

Not so with the Canada Thistle. Its roots are perennial and they invade garden, 

grain-field or meadow, wherever its seeds are carried by the winds. These roots 

are what make it so difficult to destroy. They creep for yards in all directions, 

just deep enough to be sure of moisture, and sending up new plants here and 

there, especially if the main stalk should be cut off. Roots severed by the plow 

promptly send up shoots from both of the broken parts. They feel their way around 

and under rocks and boulders, and if smothered beneath hay and straw stacks 

creep out on the surface of the ground and show a prickly green and purple fringe 

about the base. The writer knew of a case in which a Canada Thistle root entered 

the loose joint of a pipe leading from a spring in a pasture to a drinking trough 

for cattle. During a summer’s growth it crept eighteen feet in search of an outlet 

before it so clogged the pipe that it had to be taken up and the obstruction re- 

moved. The Common Thistle has a single main root with many fibrous and 

clustered branches, all penetrating the soil somewhat deeply but not sending up 

any family of side shoots. 

The stalks of both species are strong and woody, the Canada Thistle reaching 

a height of two to five feet, the other being more short and stocky. The Canada’s 

stalk is round and slightly ridged but almost spineless between the leaves, while 

the other is closely hugged by winged and prickly leaf-stems except for a few 

inches above the root. 

Grazing horses and cows keep their sensitive noses away from green thistles, 

but sheep, goats and donkeys are not so particular; the last named animal is re- 

puted to be fond of the plant, as its juices are sweet and he does not seem 

to mind the prickles. When cured with the hay the withered plant seems to be 

acceptable as food, even though not quite so well liked as the smooth sweet grass. 

Lesson VII 

THE LEAVES 

Observations by Pupils: 

(1). Do the leaves of thistles grow alternately or opposite each other 

on the stalk? 

(2). Are they smooth, or hairy, or wooly, on one or both sides? 
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(3). Do the spines grow around the margins of the leaves or on the 

ribs and veins? 
(4). Are the edges of the leaves flat, or wavy and ruffled, and how 

does this affect the direction in which the spines point? 
(5). Are the leaves entire or deeply lobed and cut? 

(6). Have they a stem or petiole, or are they attached directly to 

the main stalk? 
(7). Are the leaves so held as to allow rain and dew to drip from their 

tips, or is all moisture led downward toward the central stalk and the 

root ? 

(8). Notice whether any buds or small branches nestle in the axils 

of the lower leaves. What effect does cutting the main stalk seem to 

have on these side shoots? 

Facts for Teachers.— The leaves of these thistles grow alternately on the stalk; 

those of the Lance-leaf are deep green, covered above with rough and bristly 

hairs, and when young have on the underside a webby, soft gray wool which 

falls away as the plants get old enough to mature their seed. The Canada’s leaves 

are thinner and more slender, much ruffled, dark green and smooth on both sides 

except when young, when they are slightly woolly underneath. In both species 

the spines grow on the edges of the leaves, which are deeply cut and lobed and 

are also somewhat wavy and ruffled, thus causing the savage prickles to point 

in every direction. ‘ 

The stems of the Lance-leaf are armed with prickly wings and each wing clasps 

the stalk down to the axil of the leaf below, thus surrounding it on all sides with 

a spiny guard. The Canada’s leaves are stemless and partly clasp the stalk at 

the point of attachment. The ribs and veins of both species are without spines, 
prominent below and depressed above, forming channels down which the rain and 
dew may flow to the thirsting roots. Small buds or branches may be found at 

the axils of the leaves and if a plant is beheaded of its blossoms these axillary 

buds nearest the top of the stump will spring into growth to take their place. 

Lesson VIII 

THE THISTLE FLOWER 

Observations by Pupils: 

(1). Do the flowers of the thistle grow singly or in clusters? 
(2). Do they grow from the summit of the stalk or branching from 

its sides? 
(3). Which blossoms open first, the topmost flower-heads or those 

lowest on the stalk? 

(4). Do the rows of flowers at the outer edge of the head open first 
or those at the center? 

(5). What is the color of the blossom? 

(6). Are the flowers fragrant? 
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(7). What insects do you most often see visiting thistle blossoms 

for pollen or nectar? 

(8). Are the flower-heads protected by prickly bracts or leaves? 
(g). Carefully strip away the bracts from the side of the flower-head 

and note how the seeds are placed on the receptacle at the base of the 

blossom. If you have time and patience for the task, count the number 

of seeds in one head. 

(10). Remove one of the little green seeds and study with a lens 

the floret that is attached to it. What is the shape of the colored part 
of the floret?) By what is it surrounded? 

(11). Can you see any other parts of the flower within the purple 

tube? 
(12). Is the protruding tip of the pistil divided or sub-shaped? 
(13). Where are the anthers or pollen-boxes and how do they shed 

their pollen? What color is the pollen? 
(14). Chew the thistle blossom at the base of the tubes? Is it pleasant 

or disagreeable to the taste? 

Facts for Teachers.— The flowers of these thistles are purple in color and very 

fragrant; those of the Common Thistle grow in single heads at the summit of the 

stalk and in the axils of the upper leaves, but the Canada flings out several loosely 

branching clusters of bloom from the same places. The topmost heads open first, 

proceeding in succession down the stalk; of the individual flowers in the head, 

those in the outer rows first mature antl protrude their pistils; the pollen grains 

are white. 
The numerous blossoms of the Canada Thistle are small, being about a half- 

inch in diameter, while the Lance-leaf’s flower-head measures about an inch and 

a half across. This plant is often called the Bull Thistle, but that name has been 

given and should be restricted to the big Cirsium pumilium, the most fragrant and 

largest flowered thistle of all, whose lilac or magenta heads are often three inches 

broad. It is less common than the Lance-leaf and can be told from it by its solid 

tap-root; its low, stout stalk; its broader leaves and its spines, which are shorter 

and less fierce; around the flower-head the bracts are slightly sticky to make up 

for the weakness of the prickles. But the bracts surrounding the Common Thistle’s 

blossoms have spines as sharp as needles. Those on the Canada’s flowers have no 

spines at all and even the stem below the flower-head is free from prickles. 

Thistles belong to the Composite Family of plants which seems to have found 

that in union is strength. Each thistle-head is a community of perfect flowers. 

Stripping away the protecting bracts and separating a flower from the company, 

one finds that the purple corolla is tube-shaped parting into five fringy lobes 

at the top and fading to white at its nectar-filled base. Its calyx takes the form 

of fine white silken hairs, called a pappus. The five stamens are inserted on the 

corolla and the anthers are united in a tube, within which their pollen is dis- 

charged. The pistil, ripening later, shoves out the pollen with its tip which at 

first is blunt at the end, its two-parted lips so tightly held together that not a 

grain of its own flower’s pollen can touch them; but when thrust far out beyond 
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the tube anthers and the corolla, the 

tiny lips open to receive the pollen 

that is brought by the winged visitors 

from other flowers. Long and patient 

observation has convinced botanists 

that plants whbse flower-parts are so 

adapted that they cannot be fertilized 

by their own pollen are much more 

hardy than those which can be self- 

fertilized. 

But the canny thistle has let slip 

no advantage; its flowers must be 

cross-fertilized and are loaded with 

nectar to secure for that purpose the 

services of the long-tongued butter- 

flies and bumble-bees; the latter 

seem to get fairly tipsy as they guzzle 

the abundant sweet. When the writer 

was a child at school, it was our 

habit in “thistle-blow time” to strip 

the bracts from newly opened heads, 

tear the whole company of flowers 

from its receptacle and chew them as 

we would a lump of taffy. 

The thistles believe in large families. 

The writer has counted the seeds in a 

single head of the Lance-leaf and they 

number 116. The seeds are oblong, 
pointed little nuts or achenes with 

hard shells. Goldfinches are very fond 

of them and are often called “ thistle- 
birds” because of their habit of tilting 

on thistle-heads while eating the seeds 

and gathering the down, of which 

they build their nests. 

Lesson IX 

THISTLE BALLOONS 

Purpose.—To bring to the at- 

tentive natice of the pupils what 

power for wide dispersal of its 
kind is possessed by this vicious 

weed, and the need for early ac- 
tion in the attempt to drive it 

from the soil. 

The Canada Thistle. 

Material.— Blossom of the Common Thistle are best for this lesson, 

as its pappus is larger than that of the Canada Thistle. A lens is 
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an invaluable help in such study and very serviceable ones may be 

bought for fifty cents to a dollar. 
Observations by Pupils: 
(1). Carefully strip away the bracts surrounding the flower-head so 

that single flowers may be removed, seed and all. Does the “ thistle- 

down” entirely surround the tube of the flower? Is the down as long 

as the flower-tube? What color is the down? 

(2). Are the silken hairs united at the base or attached singly to 

the seed? 
(3). How is the floss attached to the seed? 
(4). Is the down fastened to the smaller or the larger end of the 

seed ? 
(5). Hold a thistle balloon between your eye and the light. Does 

the floss consist of single straight hairs or have they many fine 

branches? 

(6). How is the floss arranged when all the flowers are packed to- 

gether in the thistle-head? 

(7). Take a seed from among its closely packed fellows and put it 

in the sun or in a warm, dry place where it cannot blow away. How 

long does it take for the balloon to open out? What is the shape of 

the balloon? Are there any hairs in the center of the balloon, or are 

they all arranged in a funnel-shaped ring? Can you find a perfectly 

spherical thistle balloon with a seed still attached to it? 

(8). Blow the opened parachute from its place. How far was it 

able to carry the seed with one impulse of your breath? If it fell to 

the floor, see whether you can uplift and start it onward with another 

breath. 

Facts for Teachers.— Very beautiful and wonderful is the pappus of the thistle; 

it is really the calyx of the flower, its tube being the narrow collar into which the 

hairs are united at the base, and the limb split up into the silken floss which sur- 

rounds the purple tube; in length it reaches only to the fringed lobes of the corolla. 

At the larger end of the seed is a circular depression with a tiny hub at its center; 

into this ring and around the knob is fitted the collar which attches the pappus 

to the seed. Even with the unaided eye one can see, when holding the balloon 

between the eye and the light, that each hair of the floss is a many-branched plume 

whose branches interlace and assist to make it more buoyant. 

When first taken from its crowded position on the flower-head, the pappus 

surrounds the corolla in a straight, close tube, but if placed for just a few moments 

in the sun, or a dry, warm spot, the threads separate, the filmy branchlets open 

out and a fairy parachute is formed with the seed hanging beneath; if no breath 

of air touches it while spreading it will sometimes form a perfect funnel, which 

seems almost able to balance the seed in the air; when blown upon, some of 

the silken threads lose their place in the rim and rise to the center. A sharp 
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puff of the breath will drive the balloon about a yard before it falls, but when 

driven by a strong breeze it will float for long distances. When it falls, it lets go 

of the seed as the wind moves it along the rough surface of the ground. 

Not all of the silken balloons carry good seed; that is, seed that will grow, though 

the farmer would call none of it good. The Canada Thistle in particular bears 

much infertile seed, which is fortunate for the farmers who would rid their land of 

its presence. It is in root and branch that all thistles are easiest to attack. “If 

you don’t want thistles you mustn’t let them blow,” say the farmers, and that 

is the secret of their extermination, though their blossoming season is so long — 

that of the Canada Thistle from May to August, and of the Lance-leaf from July 

to October —and they are so persistent in sending up other flower-heads to take 

the place of those lost in the “first mowing” that one who attempts to clean a 

thistle-ridden farm has plenty of work on hand. But it can and should be done. 

Even the long, whip-cord roots of the Canada Thistle will starve if they are steadily 

deprived of sustenance by cutting the stalks to the ground. Plow up the thistly 

meadow or pasture and put in a crop that requires steady cultivation for one 

season; look out for stray plants in lane, roadside and fence corners, and above all 

endeavor to secure the cooperation of all the other farmers in the neighborhood. 

THE MOSQUITO 

Preliminary work.— There is no better way to interest the pupils 

in mosquitoes than to place in an aquarium jar in the schoolroom a 
family of wrigglers from a pond or rain barrel. For the pupils’ 

personal observation take some of the wrigglers from the aquarium 

with a pipette and place 

them in a homeopathic 

vial; fill the vial three- 

fourths full of water and 

cork it. Pass it around 

with a hand lens and give ‘Mosauiio eggs enlarged. 

each pupil the opportu- 

nity to observe it for five or ten minutes. It would be well if this 

vial could be left on each desk for an hour or so during study periods, 

so that the observations may be made casually and leisurely. While 
the pupils are studying the wrigglers the following questions should 

be placed upon the blackboard, and each pupil make notes which may 

finally be given at a lesson period. This is particularly available work 
for September. 

Lesson X 

THE EARLY STAGES OF MOSQUITOES 

Purpose-——To cause the pupils to observe closely the appearance 
and habits of the larvae and pupae of mosquitoes. 
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THE LARVA 
Observations by Pupils: 

(1). Note whether all the wrigglers are of the same general shape or 

whether some of them have a very large head; these latter are the 

pupae and the former are the larvae. We will study the larvae first. 
Where do they rest when undisturbed? Do they rest head up or 

down? Is there any part of their body that comes to the surface of 

the water? 

(2). When disturbed what do they do? When they swim do they 

go head or tail first? When they float do they go upward or downward? 

(3). Observe one resting at the top. At what angle does it hold 

itself to the surface of the water? Observe its head. Can you see the 
jaw brushes revolving rapidly? 
What is the purpose of this? De- 

scribe its eyes. Can youseeuiee 
antennae? 

(4). Note the two peculiar tubes 

at the end of the body and see if 

you can make out their use. 

(5). Note especially the tube 
that is thrust up to the surface of 
the water when the creatures are 

resting. Can you see how the 

opening of this tube helps to keep 

the wriggler afloat? What do 
you think is the purpose of this 
tube? Does it not become filled 

with water when the wriggler is swimming? Can you see the two air 

vessels or trachae extending from this tube along the back the whole 
length of the body? 

(6). Note the peculiarities of the other tube at the rear end of the 

body. Do you think the little finger-like projections are an aid in swim- 
ming? How many are there? 

(7). Can you see the long hairs along the side of the body? 

(8). Does the mosquito rest at the bottom of the bottle or aquarium ? 

Mosquito larva or wriggler. 

PUPA 

(9). What is the most noticeable difference in appearance between 

the larva and pupa? 

(10). When the pupa rests at the surface of the water is it the same 

end up as the wriggler? 
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(11). Note on the “head” of the 
pupa two little tubes extending up like 

ears. These are the breathing tubes. 
Note whether these open to the air 

when the pupa rests at the surface of 
the water. 

(12). Can you see the swimming 

organs at the rear of the body of the 
pupa? The pupa spends a longer time 
resting at the surface than the larva. 

How does it act differently from the 
pupa of other flies and moths and butter- 
flies ? 

(13). How does the mosquito emerge ; 

from the pupa skin? Why does kero- MOS OOREG, 
sene oil poured on the surface of the water kill mosquitoes? 

Facts for Teachers.— lf it were possible to begin this lesson with the little boat- 

shaped mass of eggs, I should advise it. These egg masses may be found on almost 

any rain barrel and they look like a lot o tiny cartridges set side by side, point 

up, and lashed or glued together to make a raft or boat. Like a certain famous 

soap, they “float,” coming up as dry as varnished corks when water is poured 

upon them. The young mosquito or wriggler breaks through the shell at the 

lower end of the egg and passes into the water, and it is a most interesting creature 

to view through a hand lens. The head and the thorax are rather large while the 

body is tapering and armed with bunches of hairs. At the rear of the body are 

two tubes very different in shape; one is long, straight and unadorned, and this is 

the breathing tube through which air passes to the tracheae of the body. This 

tube has a star-shaped valve at the tip which can be opened and shut. When 

it is opened at the surface of the water it keeps the little creature afloat and mean- 

while it lets air into the body. While it is thus hanging there at an angle of 45 

degrees to the surface of the water it feeds upon small particles of decaying 

vegetation; it has a remarkable pair of jaws armed with brushes, which in our 

common species by moving rapidly set up currents and bring the food to the 

mouth. This process can be seen plainly with a lens. When disturbed the wriggler 

shuts the valve and sinks. However, it is not much heavier than the water 

as I have often seen it rise for some distance without apparent effort; the 

other tube at the end of the body is attached to the swimming organs, which 

consist of four finger-like processes and various bunches of hairs. When swimming 

it goes tail first, the swimming organs seeming to take hold of the water and pull 

the creature backward, with a series of spasmodic jerks; in fact, it seems simply 

to “throw somersaults,” like acrobats. I have often observed wrigglers standing 

on their heads in the bottom of the jar with their jaws bent under, revolving their 

brushes. briskly, but they never remain very long below the surface as it is nec- 

essary for them to take in fresh air often. 

The pupa has the head and thoracic segments much enlarged, making it all 

“head and shoulders” with a quite insignificant body attached. Upon the thorax 
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are two breathing tubes, which look like two ears, and when the pupa rests 

at the surface of the water it remains head up so that these tubes may take 

in the air; at the end of the body are two swimming organs which are little, leaf- 

like projections. At this stage the insect is getting ready to live its life in the 

air, and for this reason probably the pupa rests for long periods at the surface of 

the water and does not swim about much unless disturbed. It is a very strange 

habit for a pupa to move about at all, as in other flies, butterflies, and moths the 

pupa stage is quiet. 

When fully mature the pupa rises to the surface of the water, the skeleton 

skin breaks open down its back and the mosquito carefully works itself out until 

its wngs are free and dry, meanwhile resting upon the floating pupa skin, which 

is indeed a frail bark, and the slightest breeze that ruffles the water is likely 

to drown the insect before its wings are hard enough for flight. 

The reason why kerosene oil kills the insects when put on the surface of water 

where mosquitoes breed is as follows: Both the larvae and pupae of mosquitoes 

are obliged to rise to the surface and push the breathing tubes through so that 

they will open to the air, and a coating of oil on the water prevents this and 

‘they are suffocated. When the mosquito emerges from the pupa skin if it is even 

touched by the oil it is unable to fly and soon dies. ~ 

Lesson XI 

MOSQUITOES 

Purpose-—To teach the pupils to observe mosquitoes closely and 

to be able to identify the comparatively harmless species of Culex 

from the dangerous species of Anopheles. 

Material— Mosquitoes should be killed 
and studied through a lens or a compound 

microscope. The mosquitoes resting on 

the walls should be observed. 

Observations by Pupils: 
(1). Has the mosquito feathery antennae 

extending out in front? If so, what kind 
Antenna i male mosquito. of mosquitoes are they ? 

(2). Do the mosquitoes with bushy antennae bite? Do they sing? 
(3). Are the wings of the mosquito spotted or plain? 

(4). When at rest is it shortened and hump-backed or does it stand 

straight out with perhaps its hind legs in the air? 

(5). What are the characteristics by which you can tell the danger- 

ous Anopheles ? 

(6). Why is the Anopheles more dangerous than the Culex ? 

(7). Examine a mosquito’s wing under a microscope and describe it. 

(8). Examine the antennae of a male and female mosquito under 

a microscope and describe the difference. 
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(9.) Which sex of the mosquito does the biting and the singing? 
(10.) How is the singing done? 

Facts for Teachers—The male mosquitoes have bushy or feathery antennae. 

These antennae are hearing organs of very remarkable construction (see Ways 

of the Six-footed, p. 8). The Anopheles may be distinguished from the Culex 

by the following characteristics: Its wings are spotted instead of plain. When 

at rest it is perfectly straight and is likely to have the hind legs in the air It 

may also rest at an angle to the surface to which it clings. The Culex is not spotted 

on the wings and is likely to be humped up when at rest. In our climate the 

Anopheles is more dangerous than the Culex because it carries the germs of malaria. 

A mosquito’s wing under a miscroscope is a most beautiful object as it is 

“trimmed” with ornamental scales about the edges and along the veins. The male 

mosquitoes neither sing nor bite; the song of the female mosquito is supposed to be 

made by the rapid vibration of the wings, and her musical performances are for 

the purpose of attracting her mate, as it has been shown that he can hear through 

his antennae a range of notes covering the middle and next higher octaves of the 

piano. 

Lesson XII 

HOW TO GET RID OF MOSQUITOES 

Purpose—To teach pupils how dangerous are mosquitoes to our 

health and to get them interested in ridding the locality of this pest. 

The teacher should either read to the pupils or let them read Farmers’ 

Bulletin No. 155, Department of Agriculture, on “How Insects Affect 
the Health in Rural Districts.” In brief the facts are as follows: 

In the north our greatest danger is from the mosquitoes which carry 

the malarial germs, and these are the mosquitoes with spotted 
wings and belong to the genus Anopheles. This mosquito in order to 

be of danger to us must first feed upon the blood of a person suf- 

fering from malaria (ague) and thus takes the germ of the disease into 
its stomach. Here the germ develops and multiplies into many minute 

germs, which pass through another stage and finally get into the blood 

of the mosquito and accumulate in the salivary glands. The reason 

any mosquito bite or insect bite swells and itches is because at the 

insect’s beak is inserted into the flesh it carries with it some of the 
saliva from the insect’s mouth. In the case of Anopheles these malarial 

germs are carried with the saliva into the blood of the victim. It has » 
been proved that in most malarial countries, as Italy and India, people 

are entirely free from malaria if they are not bitten by mosquitoes. 
After this explanation has been made it would be well for the teacher 

to take the pupils on a tour of inspection through the neighborhood 

to see whether there are any mosquito larvae in rain barrels, ponds 
or pools of stagnant water. If found, suggest the following remedies: 
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(1). Rain barrels should be securely covered. 

(2). All stagnant pools should be drained and filled up if possible. 

(3). Whenever there are ponds or pools where mosquitoes breed 

that cannot be filled of drained, the surface of the water should be 

covered with a spray of kerosene oil. This may be applied with a spray 

pump or from a watering can. 
(4). If it is impracticable to cover such places with oil introduce 

into such pools the following fish: minnows, stickle-backs, sunfish 

and gold fish. 

References.—Farmers’ Bulletin No. 155, U. S. Department of Agri- 

culture, by L. O. Howard; leaflet in Reading Course for Farmers’ Wives, 

series 2, No. 10, by M. V. Slingerland; “American Insects,’ Kellogg; 

“The Insect Book,’ Howard; “Insect Life” and “Manual for the Study 
of Insects,’ Comstock ; “Ways of the Six-footed,’ Comstock. 

“Mosquito Life,” E. J. Mitchell; Putnam’s, $2.00. “Mosquitoes,” 

L. O. Howard; McClures, $1.50. 

Dark form of the Amanita (A. phalloides). Com- 

pare with white form on page 5. 
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“Tt is said that nature-study teaching should be accurate, a statement 
that every good teacher will admit without debate; but accuracy is often 
interpreted to mean completeness, and then the statement cannot pass 

unchallenged. To study ‘ the dandelion, ‘ the robin, with emphasis on the 

particle “the, working out the complete structure, may be good laboratory 

work in botany or zoology for advanced pupils, but it is not an elementary 
educational process. It contributes nothing more to accuracy than does 

the natural order of leaving untouched all those phases of the subject that 

are out of the child’s reach; while it may take out the life and spirit of 
the work, and the spiritual quality may be the very part that is most worth 
the while. Other work may provide the formal ‘drill’; this should supply 
the quality and vivacity. Teachers often say to me that their children 

have done excellent work with these complete methods, and they show me 
the essays and drawings; but this is no proof that the work is commend- 
able. Children can be made to do many things that they ought not to 
do and that le beyond them. We all need to go to school to children.” 

—“ The Outlook to Nature,’ L. H. Bailey. 

The photographs of plantain were made by Verne Morton for this Leaflet. 

The photograph of wild geese was made by A. Radcliff Dugmore, and is used 

here through the courtesy of Country Life in America. 

For assistance in the study of wild geese read: “ Birds That Hunt and Are 

Hunted,” Blanchan, p. 137; “In Quest of Waptonk the Wild,’ in Northern Trails, 

Long; “ The Homesickness of Ke-honk-a,” in Kindred of the Wild, Roberts. 
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Leaf print. Basal and stem leaves of the common motherwort. 

Lesson XIII. 

LEAF STUDIES AND MAKING LEAF PRINTS. 
One way to find out whether one clearly sees what is looked at is to 

try to make a picture of it; and there is no better way to educate the 

eye and hand. But even the copying of the outline and venation of a 
leaf requires care and practice, and very few teachers of rural schools 

can find time to devote in this way to the work of Nature-study. 
So the editor is very glad to tell her readers of a simple, inexpensive 

and easy process which she has lately learned by which the leaf makes 
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its own picture, with exact truth to every line, and requiring but a 

few moments of time. A class of young nature students of Richmond, 

Virginia, had used this process in making a series of plant studies during 

the season of 1909, and through the kindness of their teacher, Mr. .W. 

W. Gillette, under whose inspiring direction the work was done, we 

received some very beautiful specimens of their prints and the story 

of how they were made. The portfolio, which itself was the handiwork 

of the pupils, contained prints of all sorts of leaves, from the fuzzy 

velvet of the mullein to those of oak and poplar with smooth and glossy 

surfaces. The work of every pupil was represented, as no special skill 

other than neatness and care is required to make these prints. 

The tools needed are a large, smooth slate, or better still, a thick 

plate of glass, measuring about twelve to fifteen inches and costing 

fifteen or twenty cents; a tube of printer’s ink, either green or black 

in color and costing fifty cents, the one tube containing a sufficient 

supply of ink for the making of several hundred prints; and two six- 

inch rubber rollers such as photographers use in mounting prints, these 

costing fifteen cents each. A small bottle of kerosene should also be 

included in the outfit, as a few drops may be needed to dilute the ink 
in case it should be a little too thick to spread freely over the slate and 

roller. The paper used in making the prints should be of good quality, 

with a smooth surface in order that it may take and hold a fine, clear 
outline. 

To make a print, squeeze a few drops of ink from the tube upon the 
glass or slate and spread it about with the roller until there is an even 

coat of ink upon the roller and a smooth patch in the center of the 
glass or slate. It should never be so liquid as to “run,” for then the 

outlines will be blurred. Ink the leaf by placing it on the inky surface 
of the glass and passing the inky roller over it once or twice or until 

the veins show that they are smoothly filled with ink. Now place the 

inked leaf between two sheets of paper and roll it once only, with the 

clean roller, bearing on with all the strength possible. We found that 

a second passage of the roller always ruined the print by slightly blurring 

or doubling every line in the leaf, particularly if the mid-rib and veins 

were at all prominent. Two prints of each are made at each rolling, 

and sometimes one side will give an excellent print while the other may 
not be very clear, but usually the impressions of the two sides seem almost 

identical. Dry and wrinkled leaves may be made pliant by soaking in 

water, dried between blotting paper; then proceed the same as for fresh 
ones. 
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Prints may also be made, a number at a time, by pressing under weights, 
being careful to put the sheets between the pages of old magazines, or 

to place cardboard or folded newspapers between the pairs of the sheets 
having leaves between them, in order that the impression of one set of 

leaves may not mar the others. If a letter-press is available for this 

Leaf print of sycamore maple. 

purpose it does the work very quickly. Protect the sheets as directed, 
place in the press, screw down tightly for a moment and then remove. 

For cleaning the outfit after using, a bottle of benzine should be kept 
on hand, carefully stored in a place where there is no fire. This 
will not only remove the printer’s ink from the glass and roller, but 
will cleanse the fingers of any stray smears that may have been obtained 
by accident. 
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The Nature-study class at the college has found this work very help- 

ful. When observing a family of trees, as the red, black, white and 

chestnut oaks or the native maples, prints of leaves were more readily 

preserved in the note-books than pressed specimens which break so 
readily when dry and are so easily lost. The characteristic fruit of each 

could be sketched beside the leaf and study notes written on the same 

sheet. 

Comparisons may be made and carefully noted. For example, prints 

of the leaf of the chestnut oak may be made on the same sheet with a 

leaf from a chestnut tree and the likeness and difference noted. Why 

are the basal and stem leaves of some weeds so different in shape? Ques- 
tions such as this may be made most interesting to the pupils, if in seek- 

ing the answers they may observe the leaves themselves, which they are 

sure to do in the process of helping each leaf to make its own picture. 

Observations to be made by pupils: 

(1). What is the general shape of the leaf? Round, heart-shaped, 
kidney-shaped, oval, oblong or lance-shaped? Is its length or width 

the greater? Is it largest at base or at tip? 

(2). Is it deeply cut or lobed or entire? 

(3). Is its edge entire, finely or coarsely toothed, scalloped or wavy 

in outline? 

(4). Is it simple or compound, that is, divided into a number of small 
leaflets attached to a leaf-stem, like the rose leaf? 

(5). Is the leaf symmetrical, or does it seem unbalanced, larger on 

one side than on the other? If so, does this habit seem characteristic 

of all the leaves from the same tree or plant? 

(6). Has the leaf a long or short stem or does it spring directly from 

the plant-stalk or perhaps clasp it? 
(7). Are the veins straight or branching? Note their number and 

direction and whether they are more prominent on one side of the leaf 
than the other. 

(8). Is the surface of the leaf smooth, or rough, or hairy or woolly 
or armed with bristles or spines? If so, are the spines on its edge or 

on the ribs and veins? Is there any difference in the texture of the 

upper and the under side? 

(9). In studying the leaves from related trees or plants, tell in what 
they resemble each other and in what way they differ. For example, 

how does the white oak leaf differ from a red oak or a black oak leaf? 

(10). When you find a plant whose base leaves and stem leaves are 

of different shape and size, describe this difference and note which are 
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the larger. Were the base leaves the growth of the present season or 

have they survived a winter? 

(11) Make a sketch, as well as you can, of the fruit of the trees whose 

leaves you are studying. 

(12). Make prints of leaves at different seasons and compare them 

when they are young and when they are mature. 

The portfolio is made of common green holland such as is sold for 

window-shades. Its border is the passe-partout ribbon sold for framing 

small pictures and used by photographers for protecting lantern slides. Its 

end-flaps are secured by an elastic band one-quarter inch wide, passed 

through the two eyelets at one end and sewed fast. At the opposite end 

the eyelet is strengthened by a circlet of strong paper or thin cardboard 

and a common dress hook on the end of elastic bands hooks into these 

strengthened eyelets and holds the flaps in place. The two bands at the 

sides are bordered with the holland of the same color and carefully 

pasted on, for they not only strengthen the portfolio but give it a square, 

box-like shape, instead of uncertain edges. 
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A working drawing for portfolio for leaf prints. 
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U.S. DEPARTMENT OF AGRICULTURE, WEATHER BUREAU 
EXPLANATION OF WEATHER FLAGS 

No. 1 No. 2 No. 3 No. 4 No. 5 

_ % 
Fair Weather Rain or Snow’ Local Rain or Snow Temperature Cold Wave 

INTERPRETATION OF DISPLAYS 

No. 1, alone, indicates fair weather, stationary temperature. 
No. 2, alone, indicates rain or snow, stationary temperature. 
No. 3, alone, indicates local rain or snow, stationary temperature, 
No. 1, with No. 4 above it, indicates fair weather, warmer. 
No. 1, with No. 4 below it, indicates fair weather, colder. 
No. 2, with No. 4 above it, indicates rain or snow, Warmer. 
No. 2, with No. 4 above it, indicates rain or snow, colder. 
No. 3, with No. 4 above it, indicates local rain or snow, warmer. 
No. 3, with No. 4 above it, indicates local rain or snow. colder. 

WILLIS L. MOORE, 
Chief U. S. Weather Bureau 

EXPLANATION OF WHISTLE SIGNALS 

A warning blast of fifteen to twenty seconds duration is sounded to attract 
attention. After this warning the longer blasts (of four to six seconds duration) 
refer to weather, and shorter blasts (of one to three seconds duration) refer to 
temperature; those for weather are sounded first. 

Blasts. Indicate. Blasts. Indicate. 
Onedlongas tested erercheen ects Fair weather. Oneishortert tasers o cieyerotets Lower temperature, 
Mio lone bie occ enters Rain or snow. i wotshortick.l- 2. citroen Higher temperature. 
Mhreelongscrac er icuiee ne Local rain or snow. ‘Three ishort#)2..2%1. ce eee Cold wave. 

By repeating each combination a few times, with intervals of ten seconds, 
liability to error in reading the signals may be avoided. 

STORM AND HURRICANE WARNINGS 

Storm warnings. Hurricane 
warning. 

Rea : See P | a 
Red 

NE winds. SE. winds. NW. winds. SW. winds. 

Explanation of Storm and Hurricane Warnings 

ati warning—A red flag witha black center indicates that a storm of marked violence is ex- 
pected. 

The pennants displayed with the flags indicate the direction of the wind; red, easterly (from north- 
east to south); white (westerly, from southwest to north). The pennant above the flag indicates that 
the wind is expected to blow from the northerly quadrants; below, from the southerly quadrants. 

By night a red light indicates easterly winds, and a white light below a red light , westerly winds. 
Hurricane warning—Two red flags with black centers, displayed one above the other, indicates the 

expected approach of a tropical hurricane, or one of those extremely severe and dangerous storms 
which occasionally move across the Lakes and northern Atlantic coast. 

No night hurricane warnings are displayed. 
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THE WEATHER. 

We hope the lessons on the weather in this leaflet will lead the teachers 
of the State to give this important subject careful attention. The lessons 

here given are those which have been used for years with success by 

Miss Mary E. Hill of the Burlingame-Goodyear School of Syracuse, 

N. Y. We are also indebted to Mr. W. M. Wilson of the United States 

Weather Bureau for practical suggestions. We shall consider it a favor 

if the teachers who use these lessons will write us concerning their 

experience. 

It is very important that the child begin early to observe weather 

indications, for if a keenness of perception of weather conditions be gained 

in childhood it will remain an involuntary habit during the years of 

maturity. 

In order to understand the reasons for changes in winds, in tempera- 

ture, and other weather phenomena, a few simple experiments should 
be made and thoroughly explained, not only as to the reasons for the 

results of the experiments, but the relation of those results to the weather. 

If the teacher has the advantage of the apparatus of a physical laboratory, 
she can make these experiments more elaborately, but many teachers 

will be obliged to use the utensils at hand, and for them the following 

experiments are suggested. 

Lesson XIV. 

EXPERIMENTS TO SHOW AIR PRESSURE. 

Purpose.— To convince the pupils that air presses equally in all direc- 

tions. 

Experiment 1.—To show that air presses upward. Fill a tumbler 

which has an unbroken edge as full of water as possible. Take a piece 
of writing paper and cover the tumbler, pressing the paper down firmly 

upon the edge of the glass. Turn the glass bottomside up and ask why 

the water does not flow out. Allow a little air to enter; what happens? 

Why? Turn the glass filled with water and covered with paper sidewise. 

Does the water flow out? If not, why? 

Experiment 2:—To show that air presses downward. Ask some of 
the boys of the class to make what they call a sucker. This is a piece 
of leather a few inches across. Through its center a string is drawn 
which fits very closely into the leather and is held in place by a very 

flat knot on the lower side. Dampen the leather and press it against 
any flat surface and try to pull it off. If possible, place the sucker on 
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a flat stone and see how heavy a stone can be lifted by the sucker. Ask 

why a sucker clings so to the flat surface. If a little air is allowed 
to get between the sucker and the stone what happens? Why? 

Facts for teachers— The pressure of air is greatest at sea level where it equals 

about 15 pounds to the square inch and where a cubic foot of air weighs about 

1% ounces. But since air presses with equal force in all directions, it is difficult 

for us to make the pupils understand that it exerts any pressure whatever. If 

the palm of the pupil’s hand measures 9 square inches and he holds the palm up, 

then there is pressing down upon it 135 pounds, but he does not feel it because 

the air below the hand is pressing upward at the same rate. 

Air pressure, that is, the weight of air, decreases with the increase of height 

above sea level, because the higher we ascend the less air there is above us. 

However, the air pressure at any given place has a daily oscillation and a non- 

periodic oscillation, the reasons for which are not perfectly understood. Dry air 

is composed of a mixture of gases in the following proportion: nitrogen, 79.02; 

oxygen, 20.95; carbon dioxid, .03, and a varying amount of other rare gases, 

argon about I, and a varying amount of water vapor up to one twentieth part. 

According to our present knowledge of the laws of gases, the earth’s atmosphere 

should be only about 40 miles high; but our knowledge is imperfect and it is 

probable that there is no definite height at which we can say there is no atmos- 

phere. Meteors have been observed at more than 100 miles above the sea level 

and their light is believed to be due to friction with our atmosphere. However, 

we know by the experiences of mountain climbers and balloonists that the air 

becomes rarer as we ascend and it also becomes colder. 

The water is kept in the tumbler in Experiment 1 by the pressure of the atmos- 

phere against the paper. If the tumbler is tipped to one side the water still 

remains in the glass, which shows that the air is pressing against the paper from 

the side with sufficient force to restrain the water, and if the tumbler is tipped 

bottomside up it shows the air is pressing upward with sufficient force to keep 

the water within the glass. 

In the case of Experiment 2, we know that the leather pressing upon the floor 

or on the stone is not in itself adhesive, but is wet simply that it shall press 

against the smooth surface more closely. The reason why we cannot pull it off 

is that the air is pressing down upon it with the force of about fifteen pounds 

to the square inch. If the experiment is performed at sea level we should be able 

to lift by the string of the sucker a stone weighing fifteen pounds. The reason 

why the water falls out of the tumbler after a little air is let beneath the paper 

is that then the air is pressing on both sides of the paper; and the reason why 

the sucker will not hold if there is any air between it and the stone is because 

the air is pressing in both directions upon it. 

Lesson XV. 

THE BAROMETER. 

Purpose To teach the children how to make a barometer and to 
understand the reason why the mercury rises and falls within it. 
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Materials— A glass tube about 36 inches long, closed at one end; a 

little glass funnel about an inch in diameter at the top; a small cup, a 

bird’s bathtub is a good size, since it allows plenty of room for the 

fingers; mercury enough to fill the tube and have the mercury an inch 
or more deep in the cup. Be careful not to spill the mercury in the 

following process, or you will be as badly off as old Sisyphus with his 

rolling stone. 

Set the closed end of the tube in the cup so that any spilled mercury 
will not be lost; with the help of the funnel slowly and carefully fill the 
tube clear to the top with the mercury ; empty the 
rest of the mercury into the cup; place the end 

of one of the fingers of the left hand tightly over 
the open end of the tube and keep it there; with 

the right hand invert the tube, keeping the end 

closed with the finger and place the hand, finger 

and all, beneath the mercury in the cup; then 
remove the finger, keeping the open end of the 
tube all the time below the surface of the mercury. 

When the mercury has ceased to fall measure the 

distance from the surface in the cup to the top of 
the mercury in the tube. 

—3 

Observations: 

(1). How high is the column of mercury in the 

tube? . SS 

(2). What keeps the mercury in the tube? Place Dh ee 

the cup and the tube on a table in the corner of made by pupils. 

the room, place behind the tube a yard-stick and 

note whether the column of mercury is the same height day after day. 
If it varies, why? 

(3). Would the mercury column be as high in the tube if it were 
placed on top of a mountain as it would at the foot? Why? 

Facts for teachers—As the water is kept in the tumbler by the pressure of 

the atmosphere because it presses only on one side, thus the column cf mercury 

is kept in the tube by the pressure of the air upon the surface of the mercury in 

the cup. Since the tube was completely filled with mercury before it was inverted, 
the space at the top of the tube is a vacuum, that is, has no air in it. Therefore, 

there is no air pressing upon the mercury in the tube and it, therefore, rises as 

high as the pressure of the air pressing down on the mercury in the cup is able 

to push it up. In the tube the mercury will fall until it stands at about 30 inches, 

and the size of the hole in the tube makes no difference in the height of the 

column. If the cup and the tube be placed in the corner of the room where it 
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will not be disturbed and a yardstick be placed behind it, you have all the essentials 

of a barometer, except that the cup, tube and measuring stick are not permanently 

fastened together. 

Lesson XVI. 

WEATHER MAPS. 

Purpose.— To teach the pupils the use of the weather maps. 

Material_— Weather maps for three successive days and a wall map 

of the United States. 

Observations: 

(1). Take the map of the earliest date of the three. Where was 
your map used? What is its date? How many kinds of lines are there 

on your map? Are the explanatory notes on the lower left-hand corner 

of your map? Explain what the continuous lines mean. Find an isobar 

of 30; to what does this figure refer? [ind all the towns on your map 

where the barometer stands at 30 inches. Is there more than one isobar 

on your map where the barometer stands at 30? 

(2). Where is the greatest air pressure on your map? How high does 
the barometer stand there? How are the isobars arranged with reference 

to this region? What word is printed in the center of this series of 
isobars ? 

(3). What do the arrows indicate? What do the circles attached to 

the arrows indicate? 

(4). In general, what is the direction of the winds with reference to 
this high center? 

(5). Is the air rising or sinking at the center of this area? If the 
wind is blowing in all directions from a center marked high, what sort 

of weather must the places just east of the high be having? Do the 
arrows with their circles indicate this? 

(6). Find a center marked low. How high does the barometer stand 
there? Does the air pressure increase or diminish away from the center 

marked low, as indicated by the isobars? Do the winds blow toward 

this center or away from it? 

(7). What must the weather in the region just east of ‘ind low be? 
Why? Do the arrows and circles indicate this? 

(8). Is there a shaded area on your map? If so, what does this show. 

(9). Compare the map of the next date with the one you have just 

studied. Are the highs and lows in just the same position that they 

were the day before? Where are the centers high and low now? In 

what directions have they moved? 
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(10). Look at the third map and compare the three maps. Where do 

the high and low centers seem to have originated? How long does it 

take a high or low to cross the United States? How far north and south 

does a high or low with all its isobars extend? 

(11). What do the dotted lines on your map mean? Do they follow 

exactly the isobars? 
(12). What is the greatest isotherm on your map? Through or near 

what towns does it pass? 

(13). Do the regions of high air pressure have the highest temperature 

or the lowest? Do high temperatures accompany low pressures? Why? 

(14). What is the condition of the sky just east of a low center? 

What is its condition just west of low? 
(15). lf the isobars are near together in a low it means that the wind 

is moving rather fast and that there will be a well-marked storm. Look 

at the column giving wind velocity. Was the wind blowing toward the 

center of the low on the map? If so, does that mean it is coming fast 
or slow? How does this fact correspond with the indications shown by 

the distance between the isobars? 

(16). Describe the weather accompanying the approach and passage 

of a low in the region where your town is situated. What sort of clouds 

would you have, what winds, what changes of the barometer and ther- 

mometer ? 

Lesson XVII. 

HOW TO FIND THE GENERAL DIRECTION AND AVERAGE RATE OF MOTION 

OF HIGHS AND LOWS. 

Observations: 

(1). On the first map of the series of three given you put an X in 

red pencil or crayon at the center of the high and a blue one at the center 

of the low; or if you do not have the colored pencils, use some other 

distinguishing marks for the two. If there are two highs and two lows 

use a different mark for each one. 

(2). Mark the position of each center on the map for the following 

day with the same mark that you first used for that area. Do this for 

each of the highs and lows until it leaves the map or until your maps 

have been used. All the marks of one kind can be joined by a line, using 
a red line for the red marks and a blue line for the blue marks. 

(3). What do you find to be the general direction of the movement 

of the highs and lows? 
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(4). Examine the scale at the bottom of the map marked statute miles. 

How many miles are represented by one inch on the scale? 

(5). With your ruler find out how many miles one area of high or 

low has moved in 24 hours; in 3 days. Divide the distance which the 

area has moved in 3 days by 3 and this will give the average velocity 

for one day. 

(6). In the same way find the average velocity of each of the areas 

on your map for 3 days and write down all your answers. From all 

your results find the average velocity, that is, how many miles per hour 

and the general direction which has characterized the movement of the 

high and low areas. 

Facts for teachers— Weather maps may be obtained by writing to the nearest 

Weather Station or by writing to the Chief of the Weather Bureau, Dr. Willis L. 

Moore, Washington, D. C., stating that you wish to post the maps in a public place. 

A supply of the maps for three successive days for use in these lessons may be 

obtained in the same way. Blank maps for use in telling a forecast may be 

obtained at 20 cents per hundred. Sometimes they are sent free, if it is stated 

that they are to be used for school purposes. 

The words isobar and isotherm have been bogies, which have frightened many 

a teacher from undertaking to teach about the weather maps, and yet how simple 

are the meaning of these two words. Isobar is made up of two Greek words, 

isos meaning equal and baros meaning weight. Therefore, an isobar means equal 

weight, and on a map one of these continuous lines means that wherever it passes 

the atmosphere there has equal weight and the barometer stands at equal height. 

The isobar of 30 means that the mercury in the barometer stands at 30 inches in 

height in all the regions where that line passes. 

Isotherm comes from two Greek words, isos meaning equal and thermé meaning 

heat. Therefore, on the map the dotted lines show the region where the tempera- 

ture is the same. If at the end of the dotted line you find 60 it means that wherever 

that line passes the thermometer stands at 60°. 

Many of the highs and lows enter the U. S. from the Pacific Ocean about the 

latitude of Washington State or southwest British America. They follow one 

another alternately crossing the continent in the general direction of west to east 

in a path which curves somewhat to the north when they leave the U. S. in the 

latitude of Maine or New Brunswick. If they enter by way of lower California 

‘hey pass over to the Atlantic, Ocean farther south. The time for the passage 

of a high or low across the continent averages about 3% days, sometimes a little 

more. These areas are usually more marked in winter, and wind storms are more 

marked and more regular. 

The cause of these alternating areas is not yet definitely known. For fuller 

information than is practicable for us to give here, consult any recent physical 

geography or an elementary book on meteorology. Knowledge of the atmosphere 

and the laws which control its phenomena is still imperfect, but enough is known 

so that many lives and many thousands of dollars worth of property have been 

saved by the forecasts made by the Weather Bureau. 
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A low area is called a cyclone and a high area an anti-cyclone. The destructive 

winds popularly called cyclones, which occur in certain regions, should be called 

tornadoes instead, although, in fact, they are simply small and violent cyclones. 

But a cyclone, when used in the meteorological sense, extends over thousands of 
square miles and is not violent, while a tornado may be only a few rods in 

diameter and be very destructive. The little whirlwinds, which lift the dust in 

the roads, are rotary winds also, but merely the eddies of a gentle wind. 

In a cyclone or ‘‘low” and also in a tornado the air blows in all directions 
toward the center where there is a column of ascending air. 

In an anti-cyclone or “high” the air blows outward in every direction from a 
central column of descending air. 

The weather conditions during the passage of a cyclone are briefly as follows: 

Small, changing wisps of cirrus clouds appear about 24 hours before rain; these 

gradually become larger and cover the whole sky, making a nimbus cloud. 

The wind changes from northeast to east or southeast to south. 

The barometer falls; the thermometer rises, that is, air pressure is less to the 

square inch and the temperature of the atmosphere is warmer. 

Rain begins and falls for a time. varying from an hour to a day or more. 

After the rain there appears breaks in the great nimbus clouds and finally the 

blue sky conquers until there are only a few or no clouds. 

The wind changes to southwest and west; the barometer rises, the temperature 

falls. 
The rain ceases, the sun shines out brightly. 

The low has passed and a high is approaching to last about 3 days. 

Lesson XVIII. 

HOW TO KEEP A DAILY WEATHER MAP. 

The pupils of a school should keep a daily weather record for at least 

six months. The observations should be made twice each day and always 

at the same hours. While it would be better if these records could be 

made at 8 o’clock in the morning and again at 8 o’clock in the evening, 

this is hardly practicable and they should, therefore, be made at 9 o’clock 

and at 4. The accompanying chart may be drawn enlarged. Sheets of 

Manilla paper are often used so that one chart may cover the observations 

for a month. 

A few schools are able to have a working barometer, but observations 

of temperature and sky should be made in every school. Almost any 

boy can make a weather vane, which should be placed on a high 

building or tree where the wind will not be deflected from its true direc- 

tion when striking it. A thermometer should be placed on the north 

side of a post and on a level with the eyes; it should not be hung to a 

building, as the temperature of the building might affect it. 
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The direction of the wind and of cloudiness of the day may be indi- 

cated on the chart, as it is on the weather maps, by a circle attached to 

an arrow which opens in the direction in which the wind is blowing. 

References: “ Elementary Meteorology,” Waldo, American Book Company, $1.50; 

“Elementary Meteorology,” Davis, Ginn & Company, $2.50; Bulletins from the 

U. S. Weather Bureau, Washington, D. C. 

CHART FOR SCHOOL WEATHER-RECORDS. 

Direc- | Cloudi- Dew or| Rain or 
tion of | ness. de ions Frost | Snow 

Baro- R Packer emarks Date Hour | Temp. 

Weekly 
Sum- 
mary 

GEESE. 

If the truth were known there could be no greater compliment than 

to be called a goose, for of all birds the goose is probably the most intel- 

ligent. An observant lady who keeps geese on her farm assures me 
that no animal, not even the dog or horse, has the intelligence of a goose. 

She says that these birds learn a lesson after a very few repetitions, and 

surely her geese were patterns of obedience. While I was watching 
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them one morning they started for the brook via the corn field; she called 

to them sharply, “ No, no, you must not go that way!” They stopped 

and conferred; she spoke again and they waited, looking at her as if 

trying to make up their minds to this exercise of self-sacrifice; but when 

she spoke the third time they left the corn field and took the other path 

to the brook. She could bring her geese into their house at any time 

of day by calling to them, “ home, home.” As soon as they heard this 

word they would start and would not stop until the last one was housed. 

In times of old, Greek maidens had geese for pets; and often there 

was such devotion between the bird and girl that when the latter died 

her statue with that of the goose was carved on her burial tablet. This 

lesson, we hope, will stimulate an interest in this keen and clever bird of 

such ancient honor. 

LEssON SL 

GEESE. 

Purpose.— To cause the pupils to observe carefully the adaptations of 

the goose for a life in water and on land. 

Method and material.— This lesson should not be given unless there 

are geese where the pupils may observe them. The questions should be 

given a few at a time and answered individually after the pupils have 

had opportunity for making the observations. If there are no geese in 

the neighborhood, it might be well to ask for an essay based upon stories 

of wild geese, as this would tend to widen the intelligence of the pupils 

and interest them in these truly wonderful birds. 

Observations: 

(1). In general appearance, what is the chief difference between a 
goose and a duck? 

(2). How does the bill of the goose differ from that of the duck, both 
in shape and in texture? 

(3). Describe the nostrils and their situation. 

(4). What is the difference in the shape of the neck of a goose and 

that of a duck? 

(5). Describe the plumage of the goose as to qualities of feather and 
color. How are geese picked? At what time of year? How many 

feathers does one goose yield at a picking? Which feathers are plucked 
for use in pillows and beds? 
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(6). Are the wings of the goose large compared with the body? How 
do geese exercise their wings? Tell what you can of the powers of flight 

of wild geese. 

(7). Describe the tail of the goose and how it is used. 

(8). How do the legs and feet of geese differ from those of a duck? 

Describe the goose’s foot. How many toes are webbed? Where is the 

other toe? What is the shape of the track made by geese? Which por- 

tions of the legs are used for oars? When a goose is swimming forward 

where are her feet? When turning around how does she use them? 

(9). Does a goose waddle when walking or running as a duck does? 
Why? Does a goose toe in when walking? Why? 

(10). Describe in shape and color the Toulouse, the Embden, the 

African and the Chinese geese. 

Facts for teachers. The duck is beautiful only when on the water or on the 

wing. Its short legs placed far back and at the side render it very ungraceful on 

land. But a goose is a beautiful bird wherever seen; its long legs give it good 

proportions when walking and the neck being so much longer than that of 

the duck is graceful and gives a stately and dignified air to the bird. 

The bill of the goose is harder in texture and is not flat like the duck’s; it has 

a high ridge from the forehead to the tip; the nostrils are large and are placed in 

the beak less than half-way from the forehead to the tip. The plumage of geese 

is very beautiful and very thick; for this reason they are raised for their feathers. 

The “picking”? occurs late in summer or early in the fall when the feathers are 

nearly ready to be moulted. At this time the geese flap their wings often and 

set showers of loose feathers flying. A stocking or bag knit for the purpose is 

slipped over the bird’s head, she is turned breast side up and the head is held 

between the knees or under the arm of the picker. The tips of the feathers are 

seized with the fingers and come out easily. Only the breast, the under parts and 

the feathers beneath the wings are plucked; the feathers from a living bird are 

much more elastic than those taken from dead specimens. Geese do not seem to 

suffer when picked except from the temporary inconvenience and ignominy of 

having their heads thrust in a bag. 

The wings of geese are very large and beautiful; although our domestic geese 

have lost their powers of flight to a great extent yet they often stretch their wings 

and take little flying hops. When watching them thus rapidly teetering along with 

flapping wings as if they could scarcely keep on earth, I have wondered if it were 

not a remnant of the old instinct for traveling in the skies. Wild geese have 

remarkable powers of flight; they make their bi-annual migrations of several 

thousand miles with ease and rapidity. The time taken for a flock in the form of 

a flying wedge to traverse our line of vision requires but a few moments. The 

tail of the goose is a half circle and is spread when flying, although it is short 

it seems to be sufficiently long to act as-a rudder. 

The legs of geese are much longer than those of the duck. They are not set 

so far back toward the rear of the body and, therefore, the goose is a much better 

runner than the duck. The track of a goose’s foot is in the shape of a triangle 
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with two scallops at one side. There are webs between three of the toes, the 
hind toe being placed high up. The foot and the unfeathered portion of the feg, 

which reaches to the knee, are used as oars when the bird is swimming. When 

she swims forward rapidly the feet extend out behind her and act on the principle 

of the propeller, but when swim- 

ming around in the pond she 

uses them at almost right angles 

to the body. Although they are 

such excellent oars they are 

also good legs and feet on land, 

for a goose can run rapidly. 

since her legs are not placed 

so far apart as the duck’s she 

does not waddle so awkwardly 

when she runs; her body may 

waddle somewhat, but her head 

and neck never. 

Our most common geese are 

the Toulouse. These are char- 

acterized by a very large, short 

head and a very short bill very 

large at the base. The neck is 

not very long and rather thick 

and there is a dew-lap under the 

throat. In color the head is 

gray, the neck dark blue-gray 

shading to lighter as it ap- 
proaches the back, the back dark 

gray, breast light gray, the tail 

gray and white with the ends 

tipped with white, the wings 

dark gray, the bill is pale orange, 

eyes brown, the shanks and toes 

are reddish brown. The Emb,; 
den geese are pure white; they 

have rather a longer neck than 

the Toulouse breed which they 

carry upright. The bill is orange, 

the eyes bright blue, shanks and 

toes deep reddish orange. The 

African geese have a large head 
with a large knob, the neck ‘ : 
long and curved with a dew-lap 4 flock of wild geese—photographed from 
at the throat. The head is black directly underneath, By A. R. Dugmore. 

or very dark gray, the knob and 
bill black, the eves hazel or brown, neck light gray with a dark gray stripe down the 

back, wings and tail dark gray, breast lighter gray, shanks and toes dark orange. 

The Brown Chinese geese have a medium sized head with a large knob at the 

base of the bill. The neck is long and gracefully arched, the head brown, the bill 

37 
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and knob are black, the eyes rather hazel or brown, the neck light brown with 
a dull yellowish-brown stripe down the back; the back dark brown, the breast 

wings and tail grayish-brown; shanks and toes dark orange. The White Chinese 

Geese are shaped like the Brown Chinese, but the knob and bill are orange, 

the eyes light blue, the shanks and toes orange-yellow and the plumage pure 

white. There is a smaller breed of geese, not very often seen, called the Egyptian. 

4 a Pe 

Lesson XX. 

t THE HABITS OF GEESE. 
it 

Purpose.— To interest the pupils in reading and observing the ways of 

these intelligent birds. 
_ Method.— If any of the pupils have flocks of geese at home they can 

help answer these questions ; otherwise it must be a matter of reading. 

Observations: 

Gay What is the food of Sue What do they find in water? How 

Hoes their food differ from that of ducks? 

(2). How do geese differ from hens in the manner of mating and 

nesting ? 
_ (3). At what time of year do geese mate? Does a pair usually remain 

mated for life? 
.. (4). Describe the nest and compare the eggs with those of hens. 
tt fo) - Describe the young goslings in general appearance and covering. 

(6). What care do the parents give to their goslings? Describe how 

the parents take their family afield? How do they induce their goslings 

to go into the water the first time? How do they protect them from 

enemies. : 
(7). How does a gander or a goose fight? How is the head held when 

the attack is about to be made? 

(8). How much of goose language do you understand? What is the 
note of alarm? How is defiance and distrust expressed? How does a 

goose of a gander look when hissing? What is the constant note of 
s gosling ? 
& (9). How does a goose make her toilet, clean her feathers, wings and 

feet? Describe how she oils her feathers. Where does she get the oil 

and with what does she apply it? 
(10). Give such instances as you may know illustrating the intelli- 

gence of geese, their loyalty, and bravery. 

Facts for teachers Geese feed much more largely upon land vegetation than 

do ducks. A good growth of clover and grass make excellent geese pasture. 
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In the water they feed upon some of the water plants, but they do not feed upon 

insects or animals to any extent. 

Geese are naturally monogamous; the old-fashioned people declared that they 

chose their mates on St. Valentine’s day, but I think perhaps a careful observation 

would probably show that the last of February or early March is the time of 

mating. A pair often live together year after year until one dies. An interesting 

instance of this is one of the traditions in my own family. A fine pair of geese 

belonging to my pioneer grandfather had mated together for several years and 

had reared handsome birds; but one spring a conceited young gander fell in love 

with the old goose and, as he was young and lusty, he whipped her legitimate 

lord and master and triumphantly carried her away, although she was apparently 

disgusted with this turn in her domestic fortunes. The old gander sulked and 

refused to be comforted by the blandishments of any young goose. Later*the old 
pair disappeared from the farmyard and the upstart gander was left wifeless. 

Of course, it was readily inferred that the old couple had rtin away with ‘each 

other into the encompassing wilderness and much sympathy was felt for “them 

because of this sacrifice of their lives for loyalty. However, this crane was 

wasted, for later in the summer the happy pair was discovered in a distant: slaghz 

ing” with a fine family of goslings and they were, all brought home in’ o4 

The old gander, while not able to cope with the rival, was still able to troune 

of the animal marauders which approached his home land family..« 

The nest wherever it may be is lined with down and soft hodiers whicke ine 

mother plucks from herself. The gander is very devoted to his goose whil est f 

is sitting. He talks to her in gentle tones and is fierce in her defense. The eggs 

are much larger than a large hen’s egg and, probably contain. twice ae much i 

material. in shape its ends are more round than are those of the hen’s egg, 

The goslings are beautiful little creatures with large, bright eyes and are cov 

with most beautiful down. The parents give them most careful ace 

the first. The family which I had under observation consisted of the parents, ; 

eighteen goslings. The mother of the brood was'a splendid African’ bird = 1 

walked with her head in the air and her graceful neck took on the curves. fo) ‘ a. 

serpent. Her step was dignified and she carried her beak in the air, which gave 

her an appearance of haughty reserve almost majestic. The father of the brood 

was just a plebian white goose, probably of Embden descent. He had a short, 

thick neck and was far from graceful, but he was a most efficient protector. They 

always formed a procession in going to the creek, the majestic mother at the head, 

the goslings following her and the gander bringing up in the rear to be sure there 

were no stragglers. If a gosling strayed away or fell behind he went after it and 

pushed it back into the family circle. When they entered the coop at night he 

would push the little ones in very gently with his bill. When the goslings took 

their first swim both parents gently pushed them into the water—“ rooted them in,” 

as the farmers say. Any attempt to take any liberties with the brood was 

met with bristling anger and defiance on the part of the gander, and the mistress 

of the farm told me that he had whipped her black and blue when she tried to 

get near the nest or take up the goslings. When a gander is angry he opens his 

mouth wide, making a hissing noise, and as if in mocking defiance shows the whole 
of his round tongue. When he attacks he thrusts his head forward even with or 

below the level of his back and he seizes his victim firmly with his saw-toothed 
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bill so that it cannot get away; and then with his strong wings he beats the life 

out of the imprisoned victim. I remember vividly a whipping which a 

gander gave me when I was a child, holding me fast by the blouse while he 

did it, and it certainly compared favorably as a punishment with any whipping ever 

administered by my parents. A goose will hiss and fight also, but usually leaves 

the initiative of the attack to her lord and master. 

There is no question but that the goose language is varied and expresses many 

things. They talk to each other and call from afar; they shriek in warning and 

in general make such a turmoil that people ‘do not enjoy them. The goslings, even 

after being almost grown, keep up a constant 

pee-wee, pee-wee, which is nerve-racking, but 

there is unquestionably a chance for some very 

good and interesting investigation in discovering 

just what the different notes mean. 

A goose is very particular about her toilet; she 

cleans her breast and back and beneath her 

wings with her bill, and she cleans her bill with 

her foot; she also cleans the top of her head 

with her foot, and she cleans the underside of 

her wing with the foot of that side. A goose 

when oiling her feathers starts the oil gland flow- 
ing with her beak, then rubs her head over it 

until it is well oiled; she then uses her head 

to apply the oil to the feathers of her back and 

breast. When thus polishing her feathers she 

will twist the head over and over and back and 

forth and also pull it lengthwise to add to its 

efficiency. There are many instances on record 

showing the great intelligence and loyalty of 

geese. The following is an interesting instance 

which came under the observation of Miss Ada 

Georgia and occurred in Elmira, N. Y.: A pet 
gander was the last survivor of a brood of gos- 

The boy with his pet gander. lings hatched by a hen and had no companions 
of his own kind. A _ small boy took sole 

care of him and the bird never let his master get out of his sight if he 

could avoid it. He obeyed as a dog would. Occasionally he would appear 

in the schoolyard where the pupils would tease him by making a pretense 

of attacking his little owner. The gander would lift his wings, straighten his 

neck so that his head was thrust forward slightly below the center of his body, 

and rush at the assailant, hissing loudly. He did not bite, further than to get a 

grip with his beak on a fold of clothing and then whipped with his wings. His 

blows were severe and it was a test of bravery among the boys to so challenge 

him. His fidelity to his little master was extreme, as was shown during an 

illness of the boy which confined him to his bed. At first the bird wandered about, 

honking and neglected the food given to him by other members of the family. In 

great concern they drove him to the side of the house where his master could 

look from the window and he immediately cheered up, took his food, and would not 
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leave that vicinity while the illness lasted, even squatting beneath the window at 
night instead of going to his accustomed place. 

THE PLANTAINS. 

COMMON OR BROAD-LEAVED PLANTAIN (FPlantago major). 

NARROW-LEAVED PLANTAIN OR RIB-GRASS (Plantago lanceolata). 

Many of our most troublesome weeds are emigrants from Europe, and 

like other and more desirable citizens, they find that they are given more 

liberty to grow as they like and so thrive better than on their native 

soil. The Plantains were among the earliest pioneers, probably accom- 

panying the First Settlers without their knowledge in their cattle fodder 

or in the hay and straw used as packing for their goods. The Broad- 

leaved Plantain received from the Indians the name of the ‘‘ White Man’s 

Foot” for the reason that it always appeared in the ground about their 

dwellings, and the Narrow-leaved Plantain or Rib-grass is often called 

English Plantain as an indication of its origin. 

Broagd-leaved plantain with seeds. Note winter rosettes of both species of plantain, 
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Lesson XXI. 

THE PLANT. 

Purpose.— To lead the pupils to a closer observation of these common 

and troublesome weeds with a view to their better control and eradication. 

Material—A whole plant on the desk of each pupil. At the season 

when school opens, that neighborhood would be very fortunate in which 

there was any difficulty in finding Plantains in all stages of growth and 

often a single plant will furnish buds, blossoms and green and ripened 

seeds. 

A cheap lens is a great help in the study of any plant or flower. 

Observations by Pupils: 

(1). Do the Broad-leaved and Narrow-leaved Plantains in your neigh- 

borhood live in the same soil or plant society? 

(2). Do the Plantains grow from seed in one season, or live through 

the winter? 

(3). Do you observe any young plants now starting to grow near the 
large plants which have ripened seed? 

| (4). Do you know from observation how early the first Plantain flowers 

open and how long the same plant continues in bloom? What advantage 

does such lengthened flowering season give the plant? . 

' (5). Is the Plantain killed or much injured by cutting or mowing? 

(6). Have'you seen any animals feeding on the leaves? 

_ (7). Are the seeds eaten by birds, and if so what kinds of birds have 

you most frequently seen feeding on them? 

| Facts for teachers—As soon as the snow melts away in the spring one may find 

the Plantain’s symmetrical little green rosettes in which a store of food has been 

preserved during the winter. Such providence helps them to spring early into bloom 

and their flowering season extends from May to October. Both speties often grow 

in companionship, but the Broad-leaved seems to prefer the dooryard and roadside, 

while the Narrow-leaved spreads far in meadows and pastures. The cattle feed 

upon it without any apparent dislike, though it is stringy and somewhat bitter and” 

is not good for the quality of the milk and butter produced. It is perennial and _ 

after grazing or mowing it springs up again from its strong fibrous roots. Young 

seedlings may be found in autumn, those from the earliest maturing seed becoming 

quite sturdy plants before snow-fall. Birds are very fond of Plantain seed, par- 

ticularly of the Broad-leaved variety which is kept by dealers for canary bird- 

food. English sparrows. Chipping sparrows, Song sparrows, Grass finches and 

Juncos feed on the seeds, and must certainly be a great help in keeping the sturdy | 
weed from overrunning the earth, 
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ese CIT. 

THE LEAVES. 

Observations by Pupils: 

(1). What is the shape of the Broad: leaved Plantain leaf? 
(2). Describe the number and position of the veins. 
(3). Are the edges of the leaves smooth and entire or in any way 

toothed or scalloped ? 
(4). In what way do the leaves of the two species differ from each 

other ? 
(5). Have the Plantain leaves any true stems like the clovers or do 

they spring directly from the root? 

(6). Observe the great 
strength of the fiber inside of 

each vein. With care it may 

be pulled out of the vein for 

its entire length. Which spe- 

cies has the toughest fiber? 

(7). Can you see any rea- 

son from the shape of the 
leaves why the Plantains 

should remain fresh and 
green in a severe drought 

while grass is parched and 
brown? 

Facts for teachers.— The large 

leaves of the Broad-leaved Plan- Winter rosette of narrow-leaved plantain. 

tain are a long oval in shape, Thy sea 
almost like an Indian’s snow-shoes, which helps to explain why they gave 

the weed the name of “ White Man’s Foot.” They are palmately seven-veined 

and each vein contains a strong fiber which can be pulled out. The edges 

of the leaves are slightly wavy. and-toothed. The heavy veins are lighter in color 

and very prominent on the under side of the leaves and depressed on the upper 

side and all draw together in a thick, channelled. footstalk at the base. Thus, 

every drop of rain or dew that falls on the broad, smooth and slanting leaf surfaces 

is conducted at once to the large cluster of long, fibrous roots which penetrate 

deeply into the soil. Also the clustering leaves lie close to the ground, preventing 

the escape of the moisture in the soil beneath them. 

Farm laborers in the heated season find the large leaves very cooling in the 

crowns of their hats, and they have so long been considered as healing to bruised 

and wounded flesh that in Shakespeare’ s play Romeo is bidden to use Plantain leaf 

for his broken shin. 
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The Narrow-leaved Plantain has a long, lance-shaped leaf, not so thick and 
‘leathery as its relative but more hairy. Its ribs vary from three to seven and 

are not so prominent as in the Broad-leaf nor so strong in fiber. But its leaf-stalk 

is deeply grooved and the plant seems equally resistant of drought. 

Lesson XXIII. 

THE FLOWER. 

Observations by Pupils: 

(1). In what way do the flower- 

spikes of the Broad-leaved and Nar- 
row-leaved Plantains differ? 

(2). On what part of the spikes 

do the flowers first begin to open? 

(3). With the unaided eye one 
may count the little sheathing green 
sepals which protect each bud; how 
many are they? 

(4). Is there any bract or leaflet 

at the base of the buds? 
(5). Note the fine green thread or 

pin which is thrust out from the tip 

of each unopened bud. This is the 

stigma or tip of the pistil, which is 

the seed-bearing part of the flower. 
Is it possible for it to receive any of 
the pollen from its own flower-spike ? 

(6). The tiny white grains swing- 
ing on slender threads are the 

anthers or pollen-cases, and the 
thread or filament with the anther at 

its tip is called a stamen. Can you 
count the number of stamens in each 

flower? 

(7). Have you ever noticed insects carrying pollen from the Plantain 

or do you think it is scattered by the wind? 

Narrow-leaved plantain in flower. 

Facts for teachers—Small as it is, the flower of the Plantain is very inter- 

esting. Each one has four green sepals with a supporting bract beneath; four 

delicate petals, too small to be observed without a lens; four of the dangling, 

pollen-loaded anthers and a single pistil, which is withered before the flower opens 

and must have been fertilized by pollen from an older flower. This is one of the ~ 

things which helps to make the Plantain such a sturdy weed, for botanists have 

— 
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discovered by long and patient observation that when self-fertilization of its seed 
is prevented a plant becomes stronger and better able to win in its fight for a 
place to grow. And both species of Plantains must be cross-fertilized for the 

flowers begin to open at the bottom of the spikes, the buds with their withered 

pistils being always just above. 

The Broad-leaved Plantain bears a very great number of flowers in long spikes 

with round, stiff stems, taking a week to ten or twelve days to unfold from base 

to tip. The Narrow-leaved variety has very tall, five-grooved flower-stems, but the 

blossoming spike is only an inch to two inches long and packed close with flowers. 

Pollen in both species is very abundant, scattered at every nod of the pliant but 

very strong stems. 

Lesson XXIV. 

THE SEEDS. 
Observations by Pupils: 

(1). Make a rough computation of the number of seeds a single Plan- 
tain may bear by counting the number on a single spike, and multiplying 

by the number of spikes on the plant. 
(2). Observe the wonderful little seed-case, which is a pyxis or tiny 

urn with a cover which fits more exactly than as if made of gold by a 

jeweler. Does it contain one seed or many? | 
(3). When studied with a lens have the seeds any ridges or markings 

by which they can be distinguished ? 

(4). Do the seeds of the two species look alike? Are the tiny urns 

which contain the seeds similar in shape? 

Facts for teachers—Were it not for the exceeding fondness of the birds for its 

seeds, it would seem that the Broad-leaved Plantain must possess the earth, for 

the writer has counted three hundred and twenty-eight of the tiny pyxes on one 

spike from a plant which bore fourteen spikes in various stages of growth. When 

* it is considered that each little urn holds a treasure of seven to sixteen seeds our 

wonder grows. But every one who has owned a canary knows that it chooses 

every plantain-seed first from its seed-cup before touching the other sorts, and 

its wild kindred have probably a similar preference. All the Finches like weed 

seeds and Man should be grateful that the Finches are very many. 

The pyxes on the Narrow-leaved Plantain are more slender and contain but two 

seeds, which fit into the little urns exactly and are grooved something like coffee- 

beans, and set with the flat grooved sides together. The seeds of the Broad-leaf 

are covered with a sort of netting or pitting which is as lovely as though made for 
all the world to see. 

It will be seen that Plantains are well fitted to hold their own in a struggle with 

other growing things or against the efforts of men to make them give room to 

more useful plants. Frequent cutting to prevent as far as possible the production 

of seed is a sure means of extermination if carried out well; for though the 

roots are perennial, they will die if not given any opportunity to draw nourishment 

ma 
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from the leaves. In all plants, even the hardiest shrubs or the tallest trees, the, 

“crude sap”. gathered by the roots from the soil must journey upward to the 

leaves and in those green laboratories be combined with other elements taken from 

the atmosphere and so transformed into available plant food before it is returned 

for storage in the roots. 

But to succeed with the cutting method almost daily attention is needed. For 

the small garden or lawn hand hoeing or pulling is a more effective remedy. But 

the meadow or pasture badly infested with “rib-grass” should have a rotation 

of crops that require thorough cultivation and when reseeded with grass great. 

care should be taken to secure pure seed. There are in all. states stringent laws 

against the sale of impure seeds, but good laws are of little value if those who 

are made to suffer by their violation do not see to it that such law-breakers are 

properly punished, 

THE STUDY OF BIRDS’ NESTS IN WINTER. 

Nest and eggs of wood pewee. 

There are very good reasons for not studying birds’ nests in summer 

since too much familiarity on the part of eager children is something 
the birds do not understand and they are likely to abandon the nest for 

this reason. But after the birds have gone to sunnier climes and the 

empty nests are the only mementoes we have of them, then may we study . 

these habitations carefully and learn how properly to appreciate the little 
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architects that made them. I think that every one of us who carefully 

examines the way that a nest is made must have a feeling of respect for 

its clever little builder. 

I know of certain schools where the children make large collections 
of these winter nests, properly labelling each, and thus getting a new 

interest in the bird life of their locality. A nest when collected should 

be labelled in the following manner: 

Name of the bird which built the nest 
Where the nest was found 

If in a tree, what kind 

How high from the ground 

“ Bird Homes,” by A. R. Dugmore, published by the Doubleday, Page 

Company, is a book that will help much in determining the species of 
bird which made the nest. 

After a collection of nests has been made let the pupils study them 
according to the following outline: 

(1). Where was the nest found? 

(a) If on the ground, describe locality. 

(6) If on a plant, tree or shrub, tell the species if possible. 
(c) If on a tree, tell whether it was on a branch, in a fork, or 

_ hanging by the end of the twigs. ° 
(d) How high from the ground, and what was the locality? 

(@) If on or in a building, how situated? 

(2). Did the nest have any arrangement to protect it from rain? 

(3). Give the size of the nest, the diameter of the inside and the out- 
side ; also the depth of the inside. 

(4). What is the form of the nest? Are its re flaring or straight? 
Is the nest shaped like a cup, basket or pocket? 

(5). What materials compose the outside of the nest and how are they 
arranged? 

(6). Of what materials is the lining made, and how is it arranged? 

If hair or feathers are used, on what creatures did they grow? 

(7). How are the materials of the nest held together, that is, are they 

woven, plastered, or held in place by environment? 

(8). Had the nest anything peculiar about it either in situation, con- 

struction or material that would tend to render it invisible to the casual 
glance? 

Model form for description of a bird’s nest, taking as an example that 
of the wood pewee shown in the illustration. 
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Height from the ground — About eight or ten feet; in the lower fork 

of a beech tree. 
Materials used — Grass, moss and very fine strips of bark well woven 

and matted together and coated on the outside with bits of lichen of 

nearly the same color as the mottled gray trunk of the beech tree in which 

it was built. 
Shape — Symmetrically circular, with walls quite uniform in thickness, 

which is about an inch or a little less. The floor is thin; the walls are 

about two inches high and the inner depth is nearly as great. 
Lining — Fine grass and strips of the soft fibers apparently pulled 

from the trunks of cedar trees. 

a aia ee 

“Now comes the graybeard of the north; 

The forests bare their rugged breasts 

To every wind that wanders forth, 

And, in their arms, the lonely nests 

That housed the birdlings months ago 

Are egged with flakes of drifted snow.” 

—HEnry ABBEY. 
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“I emphatically deny the common notion that the farm boy’s life is 
drudgery. Much of the work is laborious, and this it shares with all work 
that is productive; for the easier the job the less it is worth doing. But 
every piece of farm work is also an attempt to solve a problem, and there- 
fore it should have its intellectual interest; and the problems are as many 
as the hours of the day and as varied as the face of nature. It needs but 
the informing of the mind and the quickening of the imagination to raise 
any constructive work above the level of drudgery. It is not mere dull 
work to follow the plow—I have followed it day after day—if one 1s con- 
scious of all the myriad forces that are set at work by the breaking of the 
furrow; and there is always the landscape, the free fields, the clean soul, 

the rain, the promise of the crops. Of all men’s labor, the farmer's 7s the 
most creative. I cannot help wondering why it is that men will eagerly 
seek work in the grease and grime of a noisy factory, but will recoil at what 
they call the dirty work of the farm. So much are we yet bound by 
tradition!” —L. H. Balney. 

“ Weather and wind and waning moon, 
Plain and hilltop under the sky, 

Ev’ning, morning and blazing noon, 
Brother of all the world am I. 

The pine-tree, linden and the maize, 
The insect, squirrel and the kine, 

All—nativelv they live their days— 
As they live theirs, so I live mine. 

I know not where, I know not what :— 
Believing none and doubting none 

What’er befalls it counteth not,— 
Nature and Time and I are one,” 

—L. H. Bailey. 
rh dee 
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HOME NATURE-STUDY COURSE 

TEACHER’S LEAFLET 
BASED UPON THE WORK FOR FOURTH, FIFTH AND SIXTH YEAR PUPILS AS 

OUTLINED IN THE SYLLABUS OF NATURE-STUDY AND AGRICULTURE 

ISSUED BY THE NEW YORK STATE EDUCATION DEPARTMENT. 

APPLES. 

From time immemorial apples have been cultivated for the use of 

man. They aie among the most beautiful of fruits and feast the eyes 
as well as nourish the inner man. Wise Solomon likened the fitly spoken 

word to “Apples of gold in pictures of silver,” though whether the 

apples he knew and graced so wonderfully were anything like the fruit 
we prize so highly is an unanswerable question. 

LEsson XXVI. 

Purpose.—To help the pupils to a greater knowledge and enjoy- 

ment of this beautiful and wholesome fruit, and to assist them to dis- 

tinguish the most characteristic marks of the more commonly grown 
varieties. 

Material.—Typical specimens of different varieties of apples in the 
class-room where the pupils may closely observe and make notes of 
their appearance. One or two apples on the desk of each pupil that 

may be cut in vertical and transverse sections for the observation of 

the pulp, core lines, carpels and seeds. 

Observations by pupils.— 
(1). Draw, as well as you can, an outline of the shape of your apple. 

Is it almost spherical, or somewhat flattened, or long and slightly egg- 

shaped, or with unequally developed sides? Do these differences in 

the shapes of appies help in determining the kind or variety? 

(2). What is the color, and is this color solid, or varied by streaks 

or freckles, or mottled, or with russet blotches, or by having one blushing 

cheek while the rest is of another color? 

(3). Describe the stem: is it thick and fleshy, or short and knobby, 

or slender and woody and an inch or more in length? Do some varieties 
of apples have characteristic stems? 

1167 
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(4). Is the cavity or depression where the stem grew narrow and 
deep and funnel-shaped or broad and shallow like a saucer? 

(5). Carefully examine the depression at the other or “‘blossom-end”’ 

of the apple. Fruit-growers speak of it as “‘ the basin.”’ Note its shape 

and the number of its parts. Do you think it is really the remains of 
the apple’s blossom? If so, of what parts? 

(6). Describe the skin of your apple: does it seem quite tough, or 
very easily bruised? Has it a bloom which may be rubbed off? Does 
it seem waxy or oily, as though it had been greased and then wiped 

off? (This character is best determined by the sense of touch, and 
does not mean the bright smoothness that makes the fruit look as if 

made of wax, which fruit dealers usually designate by the term waxen). 
(7). From what sort of injury does the skin protect the apple? Take 

three apples, of equal soundness, and peel one of them; place them 

all on a shelf or in some place where the air is considered ordinarily 

pure. Let one of the sound apples be in contact with the peeled apple 

the other not touching it; note how much sooner the peeled apple begins 

to rot than the other two, and whether the sound apple that touches the 

peeled one begins to decay at the point of contact. 
(8). Take another apple with a smooth, unblemished skin, and vac- 

cinate it with some juice from another apple that has begun to decay; 
perform the operation with a pin or needle, pricking first the unsound 

fruit and then the sound one; it may be done in patterns around the 

apple or with the initials of the operator’s name. Note whether decay 

attacks any other parts save those where the virus was inserted. Tell 

what you think these two experiments should teach us as to care and 
storage of the fruit. 

(9). Cut an apple through its center from stem to blossom-end. Des- 

cribe the color, texture and taste of the pulp between the skin and 
the core. Is it coarse or fine-grained; crisp or smooth; juicy or dry 
and mealy; sweet or sour and to what degree, from pleasant tartness 

to very sour; does it exhale a fragrance or have a spicy flavor? 

(10). Is the flesh immediately surrounding the core separated from 
the rest of the pulp by a line more or less distinct? This is called the 

core line and differs in size and outline in different varieties. Tell whether 
the space inclosed by the lines in your apple is large or small, longer 
than wide or wider than the length. 

(11). The stiff parchment-like walls of the seed-cells are called carpels. 

How many of these does the apple contain? Do all apples have the same 

number of carpels? Are the carpels of all apples smooth and glossy, 

or do some have a soft velvety outgrowth on the inside? If so, is the 
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tufting characteristic of all the apples of the same variety? Are the 

tufted seeds as well as the carpels? 

(12). Cut the apple transversely across the middle. In what shape 
are the seed cells arranged in its center? Do the carpels vary in shape 

in different kinds, as to width and size? Do they all open into a com- 

mon cavity at the center? 
(13). How many seeds do the carpels contain? What is their shape, 

size and color? Do they lie- with points toward the stem or toward 
the blossom-end of the apple? Are the seeds attached at any point or 

do they lie loosely in their cells? What is the color of the meat in the 
seed and does it separate into parts like that of the bean? In what 
part of the seed is the germ or embryo, which, if the seed were planted, 

would sprout into a seedling apple-tree? 

(14). Can you find any connection between stem, blossom-end and 

core? This bunch of threads is called a “‘ fibro-vascular bundle;’ can you 

count their number? (This observation and the preceding one need 

the help of a lens.) 
(15). Can you see, in the transverse section of your apple, between 

the core lines and the skin, faint little dots like a thickening of the 

pulp? Count them and tell how they are arranged with regard to the 

star formed in the center of the apple by the seed-cells. 

a, Cavity, b, Basin, c, Calyx lobes, Transverse section showing the five 
d, Calyx tubes with the withered carpels and the ten outer core lines. 
stamens still attached, e, Carpels, jf, 
Outer core lines, terminating at point 
where stamens are attached, g, Fibers 
extending from stem to basin. 



1170 Homer NATuRE-STUDY COURSE. 

(16). Is the core exactly in the center of the apple, or nearest to the 
stem or to the blossom-end of the fruit? Are all apples alike in this 

particular? Is it an assistance in naming a variety? 
(17). What do you think of the value of the apple as food? Does it 

keep you from getting hungry to eat an apple lunch? 

Facts for teachers —The shape of any particular variety of apple should be 
carefully noted, for although no two apples ever were exactly alike, any more 

than any two leaves or two blades of grass, yet the shapes are often very charac- 
teristic. The big, round Baldwin, the slightly flattened Wagener, the long, oval 

or conic shape of the Gilliflower or Sheepnose, have their own peculiar traits. 

Just so with the color markings on the skin and the color and texture of the flesh. 
Every farm boy or girl knows the Rhode Island Greening, with its fine-grained, 

yellowish meat glowing through its green coat; the freckled, spicy Seek-no-further; 

or the Tompkins County King with its rather coarse-grained but fragrant, delicious 

pulp, and its oily coat with carmine stripes and splashes laid on a ground of gold. 
The Lowell is still more oily to the touch, being nicknamed the ‘‘ Tallow or Greasy 

Pippin.”’ Some have tough skins, others bruise readily even with careful handling; 

some, as the McIntosh, have a soft bloom which rubs off; some are rough to sight 

and touch, as the Russets. But to all kinds the skin is an armor against those 

tiny foes, the fungus spores, myriads of which are floating in the air ready to 

enter the smallest breach in their defenses, and by their growth make what the 
children call ‘‘ rot-spots.”” A tap from a neighboring twig or branch, swayed 

by the wind, may bruise the fruit and cause decay to begin while the apple is 

still on the tree. ‘“‘ Windfalls’’ are always bruised and will not keep. Greater 
care in picking, wrapping, packing, and storing so as to avoid contact with other 

apples as much as possible is a paying investment of labor, especially in the “ off 

years’ of the apple crop. And this fruit is so nutritious, so easy of digestion, 

so altogether wholesome, that if people used it in much larger quantities both 
consumer and grower would reap a benefit. 

The cavities at the stem and the basins at the blossom-ends of the fruit are also 

very likely to have in the same variety a likeness in their depth or shallowness 
and thus help to identify the kind of apple. The lobes of the outer green cover- 

ing of a flower-bud are called calyx lobes. In the apple these remain and may 

be seen in the basin of the fruit; they appear as five withered points, giving the 

name blossom-end of the apple; in some varieties these points are spread apart, 

in others closed, in others partly open. Remnants of the stamens of the flower, 

too, may often be seen clinging like withered little brown threads to the sides 

of the calyx tube just below the calyx points, and often remnants of the styles 
can be seen at the center. 

When the fruit is cut it is seen that the inner parts differ as much in the dif- 

ferent varieties as do the outer parts. Some kinds have large cores, others small, 

and the carpels may be open or closed at the inner seam. These carpels or seed- 

cells are five in number and when cut across through the center of the fruit form 

a beautiful five-pointed star. In these the seeds lie, all pointing toward the stem. 

Sometimes both seeds and carpels are smooth and shining, but in some varieties 

they are tufted with a soft fuzzy outgrowth. The number of seeds in each cell 
varies; there are usually two, but sometimes as many as five, and sometimes the 

cells are empty. In case a carpel is empty it often makes the apple lopsided. The 
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seeds when ripe are large, about a quarter-inch long, half as wide, oval, plump, 
pointed, with a brown outer shell and delicate inner skin, covering a white meat 

which separates readily into two parts, between which, at the point, may be seen 

the speck of a germ. 
The entire core, with the flesh immediately surrounding the seed-cells, is marked 

off from the rest of the pulp by the core lines, faint in some varieties but very 

distinct in others. In our native crab apples this separation is so complete that 

when the fruit is ripe one may with proper care pick the core out and leave a 

clearly defined globular cavity in the center of the fruit. 
Extending from stem to basin, through the center of the apple, is a bundle of 

fibers, five in number, and one is attached to the inner seam of each carpel or 
seed-cell. Often these threads may be seen with the unaided eye, particularly 
in those apples in which the carpels split at the inner seam when ripe, as the 

Tompkins County King, whose seeds, in the fruits which are kept till late winter, 
will ‘‘ rattle in their boxes,’’ so that they may be clearly heard when one of the 

big red apples is shaken beside the ear. Sometimes the seed-cells are very close 

to the stem, as though the core were attached to it; then it is called a sessile core; 

if it is in the center of the fruit, the core is called median; if nearest to the blossom- 

end, it is called a distant core. Other bundles of fibres or veins pass through the 

flesh about half-way between the core and the skin. Delicate as they are, so that 
one never observes them in tasting the fruit, they show clearly as a second core 

line, when by good luck one can cut exactly through them from stem to blossom- 

end; they terminate at the point in the calyx tube where the stamens were attached 

when the apple was but a blossoming promise; in the transverse section of an 

apple they show as ten faint dots, placed opposite to each outer point and inner 

angle of the star in the center formed by the carpels. 

Apples, even of the same variety, differ much in yield and quality according 

to the soil and climate in which they grow, and horticulturists have made a study 

of the kinds best suited to different localities. Fruit-growers of the West and the 

East have each their favorites. Nowhere does the Fameuse or Snow Apple do so 

well as in the St. Lawrence Valley, while Virginia’s Albemarle Pippins are so 

exquisite in beauty and flavor that they sell in the London market for several 

times the price of fine oranges. New York State has always stood in the front 
rank as a producer of fine fruit and some of the finest and most widely valued 
varieties of apples, as the Esopus Spitzenburg, Northern Spy and Newtown Pippins, 

originated on her soil. But too often, in passing through the country, one sees 

neglected and, of course, unprofitable orchards, with soil untilled, trees unpruned 

and scale-infested, and yielding scanty fruit fit only for the cider mill and the 

vinegar barrel. The writer hopes that by the time the boys and girls who study 

this lesson arrive at an age to have orchards under their care and control that 

there may not be found such an abused group of trees in the State. 

References.—‘‘ Apples of New York,” published by the New York 
State Department of Agriculture. Farmers’ Bulletin 113, ‘‘ The Apple 

and How to Grow It,” distributed free by the Department of Agriculture 
at Washington, D. C. ‘“ Popular Apple Growing,’ Greene, Webb 
Publishing Company, St. Paul, Minn. ‘‘ The American Apple Orchard,” 

Waugh, Orange, Judd Company. 
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APPLE BLOSSOMS. 

LEsson XXVII. 

Purpose—To make the pupil familiar with the apple blossom and 
the way the fruit is developed from it. 

Method.—This lesson may be given in March from twigs placed in 

water and forced into early bloom in the warmth of the schoolroom; 

or it may be given later in the spring when the apple trees are in bloom. 

In the latter case the lesson should begin before the blossoms or leaves 

appear so that the buds may be studied. 

Observations by pupils.— 

(1). How are the apple buds protected during winter? 

(2). As the buds open what becomes of the protecting scales? Can 

you see where the scales were after they have fallen? How does this 
help us to tell the age of a twig or branch? 

(3). Which appear first as the bud opens, the flowers or the leaves? 
Do both come from the same bud? Do all the buds produce both flowers 
and leaves? 

(4). Take an apple blossom before it has opened; describe its stem; 

its stipules; its calyx. What shape are the lobes of the calyx? Why 

do we call them lobes of the calyx instead of sepals? 

(5). Sketch or describe an open apple blossom, showing shape and 

arrangement of petals. Can you see the calyx lobes when you look into 

the open blossom? Are the petals all cup-shaped? Are the petals more 

pink on the outside or the inside? Why do the apple blossoms often 

seem so pink in the bud and so white when open? 

(6). How many stamens are there? Are they all the same length? 

Are they scattered in an even ring or are they attached in groups? 

Can you see how many groups there are? What is the color of the 

anthers? 

(7). How many pistils do you see? Are their ovaries united at the 

base? What is the color of the stigmas? 

(8). After the petals fall what remains? What part develops into 

the apple? Does this part enclose the pistils? How can you tell in the 

ripe apple if one stigma failed to receive any pollen? 
(9). What is the position of the calyx lobes directly after the petals 

fall? Do they change later? What has this to do with combating the 

codling moth? Can you see the calyx lobes in the ripe apple? Watch 

an apple develop, looking at it once a week, and note what parts of the 
blossom are retained in the apple. 
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(10). How many blossoms come from one winter bud? How many 
leaves? Which are at the center, the flowers or the leaves? Do the 

blossoms ever appear along the sides of the branches as in the cherries? 
(11). How many blossoms from a single winter bud develop into 

apples? Since the apple is developed on the end of the twig, how does 

the twig keep on growing? 

Facts for teachers—The apple buds are protected in winter by little scales, 
which are more or less downy. As the bud opens these scales fall off, each one 
leaving its mark crosswise on the twig. It is through these marks of the fallen 

scale that we are able to detect the end of a year’s growth on the twig and thus 

read the story of its age. The scars look like wrinkles close together around the 

twig. 

There is a difference in seasons and in varieties as to which appear first, the 

blossoms or the leaves, but usually the blossoms come first. They both come 
from the same winter bud, which is formed on the tip of a twig or spur. There 

are other buds which produce only leaves. The apple bud is a beautiful object, 
with its pink folded petals clasped within the opened recurving lobes of the calyx. 

The calyx, stem, and stipules are pale green and downy. We speak of the lobes 

of the calyx because they are joined at the base, and are not separate, as is the 

case with sepals. When we look into the apple blossom we see that the five petals 

are oval, cup-shaped, and with a decided stem at the base which permits us to 
see below them the lobes of the calyx which make the pretty five-pointed star 

in the center of the flower. As the flowers age the petals open wider, bending 

backward to reverse the cup. The petals are likely to be ribbed from the stem 

up, resembling the petiole and veins of a leaf. The edge of the petal is whole, but 

is likely to be wavy and in folds, quite different from that of the pear or the cherry. 

The petals are likely to be pink on the outside and white within. They also fade 
white with age. The pink outside of the petals gives the buds their beautiful 

rose-color. 

The many stamens are pale greenish, white tipped with pale yellow anthers. 

They are attached in ten groups, which fact is not easy to see. The five pale green 

styles are tipped with pale green stigmas and the ovaries are joined at the base 
and are later enveloped by the calyx, in which is developed the pulp of the apple. 
Each one of these pistils becomes one of the five cells in the apple core. If one 

of the stigmas does not receive pollen then that cell in the apple core will develop 
no seeds; this often makes the apple lop-sided. 
When the petals first fall the calyx lobes are spread wide apart, but later they 

close in toward the center making a tube. This is an important observation, 
for the time to spray for the codling moth is before the calyx lobes close. These 
lobes may be seen in any ripe apple as five little wrinkled scales at the outside 

of the blossom-end. 

There may be five or six or more blossoms developed from one winter bud 
with as many leaves encircling them, making each twig-tip into a beautifully 

arranged bouquet, However, rarely more than two of these blossoms develop 

into fruit, and the fruit is much better when only one blossom of the bunch pro- 
duces an apple; if the tree bears too many apples it cannot perfect them. 
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The blossoms and apples are always at the end of the twigs and spurs in the 

apple and do not grow along the branches, as in the cherry and the peach. Just 
at the side and below the spur where the apple is borne a bud is developed, which 

pushes on and continues the growth of the twig; and this in turn will be a spur 

which will bear blossoms the following year. 

THE CODLING MOTH. 

Lesson XXVIII. 

Purpose.—To make the pupils familiar with the habits of this insect 

and the best way to protect fruit from its ravages. 

Material and method.—The 

lessons should begin with a 

study of wormy apples, prefer- 

ably in the fall when the 
worms are still within their 

burrows. After the pupils 

become familiar with the ap- 

pearance of the insect and its 
methods of work, a prize of 

some sort might be offered 

for the one who will bring to 
school the greatest number of 
the hibernating larvae found 
in their winter quarters. 

Place these larvae in a box 

with cheese-cloth tacked over 

its open side; place this box out-of-doors in a protected position. Ex- 

amine the cocoons to find the pupae about the last of April; after the 

pupae appear look for the moths in about five days. 

It would be a very good idea for the pupils to prepare a Riker mount 
showing specimens of the moths, the cocoons showing the cast pupa 

skin, the caterpillar in a homeopathic vial of alcohol, and pictures 

illustrating the work of the insect. The pictures should be drawn 

by the pupils, showing the wormy apple, both the outside and the 
front cut in half. The pupils can also sketch from pictures given the 
young apple when just in the right condition to spray, with a note 

explaining why. 

Observations by pupils.— 
(1). Find an apple with a codling moth larva in it. How large is 

the worm? How does it act when disturbed? 

A wormy apple. 
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(2). What is the color of the 

caterpillar’s body? Its head? 

(3). How many sections are 

there to the body? How many of 

these bear legs? What is the dif- 

ference in form between the three 

front pairs of legs and the others? 

(4). Look at a wormy apple. 

How can you tell it is wormy 
from the outside? Can you see 
where the worm entered the apple? 

Was the burrow large or small at 

first? Can you find an apple with 

a worm in it which has the door 

for exit made, but closed with 

waste matter? How is this mat- 
ter fastened together? If the 

apple has no worm in it, can you see where it left the apple? Make 

a sketch or describe the evidence of the caterpillar’s progress through 

the apple. Do you find a web of silk in the wormy part? Why is 
this? Does the worm eat the seeds as well as the pulp of the apple? 

(5). Take a dozen rotting apples. How many of them are wormy? 

Do the parts of the apple injured by the worm begin to rot first? In 

how many ways does the codling moth injure the apple? Does it injure 
other fruits than apples? 

(6). How late in the fall do you find the codling larvae in the apple? 
Where do these larvae go when they leave the apple? 

Work to be done in March or early April.—Visit an orchard and look 

under the loose bark on old trees, or along protected sections of fences 

or brush piles and bring in all the cocoons you can find. Do not injure 

the cocoons by tearing them from the place where they are woven but 

bring them on bits of the bark or other material to which they are 
attached. 

(1). How does the cocoon look outside and inside? What is in the 

cocoon? Why was the cocoon made? When was it made? 

(2). Place the cocoon in a box covered with cheese-cloth and place 
the box out-of-doors where the contents can be frequently observed 
and make the following notes: 

(3). When does the larva change to the pupa?’ 
(4). Describe the pupa. 

Larva of Codling Moth, enlarged. 
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(5). How does the cocoon look after 
the moth issues from it? 

(6). Describe the moth, noting color 

of head, thorax, body, front and hind 

wings? 

(7). If these moths were free to fly 

around the orchard, when and where 

would they lay their eggs? 

(8). When should the trees be 

sprayed to kill the young codling 

moth? With what should they be 

sprayed? Why should they not be 
sprayed during the blossoming period? 

Why not after the calyx closes? 
(9). How do the nuthatches, downy 

woodpeckers and chickadees help us 

in getting rid of the codling moth? 

(10). Write an essay on the life 
SG eee at og eg B| history of the codling moth, the 

Cocoons of Codling Moth attachedto damage done by it, and the best 

pease are methods of keeping it in check. 
References.—The following bulletins from the U. S. Department of 

Agriculture:—Farmers’ Bulletin 247, ‘‘ The Control of the Codling 

Moth and Apple Scab;”’ Bulletin 35, New Series, Bureau of Entomology, 

‘“ Report on the Codling Moth Investigations,” price 10 cents; Bul- 

letin 41, ‘‘ The Codling Moth,” to5 pages, 15 cents, by Special Field 

Agent, C. B. Simpson; 

Bulletin 68, Part VII, } 

‘Demonstration Spray- 

ing for the Codling Moth,” 
price’ §. cette. 3 Pie 

Spraying of Plants,” 
Lodeman, Macmillan 

Company. ‘ Economic 
Entomology,” Smith. 

Facts for teachers—It is 
difficult to decide which 

seems the most disturbed, 

the person who bites into an 

apple and uncovers a ‘worm 
Pictures of the Codling Moth showing its variations. 

; : The two large ones are enlarged twice, the others 
or the worm which is un- natural size. 
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covered. From 

our standpoint 

there is nothing 

attractive about 

the worm which 

destroys the 

beauty andappe- 

tizing qualities of 

OnE tri, but 

from the insect 

standpoint the 

codling cater- 

pillar (which is 

not a worm at 

all) is not at all 

bad. When full 

grown it is about 

three-fourths of| 

an inch long, and | 

is likely to be 

flesh color or even 

rose color with 

brownish head; 

as a young larva 

it has a number Just right to spray. A pear and two apples from which the petals 
of darker rose have recently fallen and with calyx lobes widely spread. 
spots on each seg- 

ment and is whitish in color, the head, the thoracic shield on the first segment 

behind the head, and the last segment on the body being black. When full 
grown the apple worm is plump and lively, and while jerking 

angrily at being disturbed we can see its true legs, one pair to 

each of the three segments of the body behind the head. These true legs have 

sharp, single claws. Behind these the third, fourth, fifth, and sixth segments 

of the abdomen are each furnished with a pair of fleshy prolegs and the hind 
segment has a proleg. These fleshy legs are mere make-shifts on the part of cater- 

pillar for carrying the long body, and the three pairs of front legs are the ones 

from which develop the legs of the moth. The noticing of the legs of the codling 

moth is an important observation on the part of the pupils, as by their presence 

this insect may be distinguished from the young of the plum curculio, which is 
also found in apples, but which is legless. The codling moth has twelve segments 

to the body back of the head. 

The codling larva usually enters the apple at the blossom-end and tunnels 

down by the side of the core until it reaches the middle before making its way 

out into the pulp. The larva weaves a web as it goes, but this is probably inci- 

dental, as many caterpillars spin silk as they go; ‘‘ street yarn ’’ our grandmothers 

might have called it. In this web is entangled the pellets of indigestible matter 

making a very unsavory looking mass. The place of exit is usually circular, large 

enough to accommodate the body of the larva, and it leads out from a tunnel which 

may be a half-inch or more in diameter beneath the rind. Often the larva makes 
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this door some time before it is ready to leave the apple and plugs it with a mas¢ 

of debris fastened together with the silk. As it leaves the apple the remnants of 

this plug may be seen streaming out of the opening. Often also there is a mass 

of waste pellets pushed out by the young larva from its burrow as it enters the 

apple. Thus it injures the looks of the apple from the outside at both entrance and 

exit. If the apple has not received infection by lying next to another rotting apple 

it almost always first begins to rot around the burrow of the worm, especially 
near the place of exit. The larva injures the fruit in the following ways: the apples 

are likely to be stunted and fall early; the apples rot about the injured places 

and thus cannot be stored successfully; the apples thus injured look unattractive 

and, therefore, their market value is lessened; wormy apples packed in barrels 

with others will rot and contaminate all the neighboring apples. The codling 

moth also attacks pears and sometimes peaches. It has been carefully estimated 

that every year the codling moth does three million dollars worth of injury to the 

apple and pear crops in New York State. Think of paying three million dollars 
a year for the sake of having wormy apples! 

The larvae usually leave the apples before winter. If the apples have fallen they 

crawl up to the tree and there make their cocoons beneath the loose bark; but 

if they leave the apples while they are on the trees they spin a thread and swing 

down. If carried into the storeroom or placed in barrels they seek quarters in 

protected crevices. In fact, while they particularly like the loose bark of the 

apple trees, they are likely to build their cocoons on nearby fences or on brush 
where they can find the needed protection. The cocoon is made of fine but rather 

rough silk which is spun from a gland near the mouth of the caterpillar; the cocoon 

is not beautiful, although it is smooth inside. It is usually spun between a loose 

bit of bark and the body of the tree; but after making it the insect seems in no 

hurry to 

change its 

condition 

and remains 

a quite live- 

ly cater- 

pillar until 
spring. It is 

while the 

codling lar- 

vae are in 
their winter- 

quarters 

that-\our 
bird friends 

of the win- 

|er, the nut- 

|hatches, 

woodpeck- 

ers, and 

chickadees, 

d..e'S tar Ory. 
Almost too late to spray. The apples on each side have calyx lobes 

drawn nearly together. The pear in the middle still has calyx cavity , 
open. them in 
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great numbers, hunting eagerly for them in every crevice of the trees. It is there- 
fore good policy for us to coax these birds to our orchards by placing beef fat on 

the branches and thus entice these little caterpillar-hunters to visit the trees 

every day. 

It is an interesting fact that the codling caterpillars which make cocoons before 
August 1st, change immediately to pupae which change soon to moths, and thus 

another generation gets in its work before the apples are harvested. 

The codling moth is a beautiful little creature with delicate antennae and a 

brown, mottled and banded body; its wings are graced by wavy bands of ashy 

and brown lines and the tips of the front wings are dark brown with a pattern 
of gold bronze wrought into them; the hind wings are shiny brown with darker 

edges and little fringes. The moths issue in the spring and lay their eggs on the 

young apples just after the petals fall. The egg looks like a minute drop of dried 

milk and is laid on the side of the bud; but the little larva soon after it is hatched 

crawls to the blossom-end and finds entrance there, and it is therefore important 
that its first lunch should include a bit of arsenic and thus end its career before it 

fairly begins. The trees should be sprayed with some arsenical poison directly 

after the petals fall and before the five lobes of the calyx close up around the 

stamens. If the trees are sprayed while blossoming the pollen is washed away 
and the apples do not set; moreover, the bees which help us much in carrying 

pollen are killed. If the trees are sprayed directly after the calyx closes up around 

the stamens the poison does not lodge at the base of the stamens and the little 

rascals get into the apples without getting a dose. 

THE WINTER STARS. 

Although the summer offers balmy evenings for star study, yet the 
winter evenings come sooner and the clear atmosphere and beautiful 

blue of the heavens make the stars seem more alive, more sparkling 
and more beautiful. 

These lessons should be given by copying the given diagram on 
the blackboard. Begin with the pole star, the big lipper and Orion 
and tell the pupils in just what part of the sky to look for them. 
Then add the others, one at a time, until they are learned. 

LEsson XXIX. 

ORION (O-7ri’-on). 

Purpose.—To learn the stars of Orion and to map them. 
Observations: 

(1). Where is Orion in relation to the Pole Star? 
(2). How many stars in the belt of Orion? 

(3). How many stars in the sword? Can you see plainly the third 

star from the bottom of the sword? 
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(4). Notice above the belt and about three times its length a bright 

star. This is Betelgeuse (Be-tel-gerz). What is its color? What does 
it mean when a star is very red? 

(5). Look below the belt at about an equal distance and observe 
another bright star. This is Rigel, (Rz-jel). What is its color and what 

does its color signify? 
(6). Note that west of the red star above the east of the white star 

below are two fainter stars, and these four stars connected by lines 
make an irregular four-sided figure fencing in the belt and sword. Sketch 

this figure with the belt and sword and write on your diagram the name 

of the red star which is Betelgeuse and the white star which is Rigel. 
(7). Red Betelgeuse lies farther north than white Rigel. Which of 

these two stars rises first and which sets first, and why? 

(8). Write the story of Orion. 

Facts for teachers.—During the evenings of January and February and March 

the splendid constellation of Orion takes possession of the southern half of the 

heavens end we find the other stars by referring to it instead of to the North 

Star. Orion is a constellation which almost every one knows, the three stars in 

a row making the belt, and the three smaller set obliquely below which outline 

aprezulus 

A diagram of the principal s.ars of winter as seen in early evening late 
an February. 

To use the chart take it in the hands, face the pole star and hold the chart 
above the head so that the side marked ast will extend eastward, 
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the sword; above the belt is the splendid red Betelgeuse set like a glowing ruby 
on Orion’s shoulder, and below the white Rigel, like a spur on his heel. Thus 

stands the great hunter in the skies with his club raised to keep off the plunging 

bull, whose eye is the red Aldebaran, and behind him follows the Great Dog with 
bright Sirius in his mouth, and the Little Dog branded by a white star, Procyon. 

Our New England ancestors did not see this grand figure in the sky, but called 
the constellation the Yard ell or the ell Yard. 

The three beautiful stars which make Orion’s belt are all double stars; the 

belt is just three degrees long and is a good unit for sky measurement. The sword 
is not merely the three stars in a line which we see, but is really a curved line of 

stars; and what seems to be the third star from the bottom and which looks hazy 

is in fact a great nebula, which seen through a telescope seems a splash of light 
with six stars init. Betelgeuse is a brilliant red star which is above the belt and 

is the first to rise since it is the most eastern bright star in the constellation. It 

is an old, old star and has grown cold, as is shown by its red color; sometimes 

it glows redder than at others. It is so far away that we have not been able to 
measure the distance accurately and it is receding from us all the time. About 

fifteen minutes after Betelgeuse rises and after the belt and the sword are in sight, 

a white sparkling star appears at the southwest of the belt. This is Rigel. This, 

too, is so far from us that we do not know its distance and it also is receding. 

Rigel marks the left foot of Orion. Because it is so much farther south than 

Betelgeuse it rises later and sets sooner than that star. 

LEssOoN XXX. 

ALDEBARAN (Al-deb’-a-ran) AND THE PLEIADES (Ple-ya-dees). 

Purpose.—To learn the position and something about Aldebaran 
and the Pleiades. 

For the pupils. — 

(1). Imagine a line drawn from Rigel to Betelgeuse and then another 

line just as long extending to the west of the latter at a little less than 

a right angle, and it will end in a bright, rosy star, not so red as Betel- 

geuse. 

(2). What is the name of this star? Write it on your chart. 

(3). Can you see the figure V formed by Aldebaran and four fainter 

stars? Sketch the V. and show where in it Aldebaran belongs. This 
V-shaped constellation is called the Hyades (Hy’-a-dees). 

(4). Imagine a line drawn from Orion’s belt to Aldebaran and extend 

it to not quite an equal length beyond it, and it will end near a fuzzy 

little bunch of stars which are called the Pleiades. 

(5). How many stars can you see in the Pleiades? 

(6). Why are they called the seven sisters? 

(7). How many stars in the Pleiades are named and how many does 
photography show that there really are in the group? 
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(8). How far apart from each other are the nearest neighbors of the 
Pleiades? 

(9). What do the astronomers think about the Pleiades and why 
do they think this? 

Facts for teachers.—Almost in line with the belt of Orion and northwest from 

it may be seen in winter evenings a rosy star not so red as Betelgeuse. This is 

Aldebaran which lies about half way between the belt and Pleiades. Aldebaran 

is a comparatively near neighbor, as it takes only thirty-two years for its light 

to pass from it to us. This ruddy star marks the end of the lower arm of a V- 
shaped constellation composed of this and four other stars, which is called the 
Hyades. Aldebaran is a part of the constellation called Taurus, the bull, and 
is the eye of the infuriated beast. 

Although the eye is attracted by many bright stars in the winter sky, yet there 

is a little misty group of stars which has ever held the human attention and of 
whom the poets of all ages have sung. These stars are called the Pleiades, and 

some eyes can count six stars in the group while others can see seven or eight. 
There are nine larger ones, seen through the telescope, which bear names; but 

sky photography has revealed that there are more than three thousand stars in 
this little group. Perhaps no stars in the heavens give us such a feeling of the 

infinity of the universe as do the Pleiades; for astronomers believe that they form 
a great star system which is now evolving from a nebula. The reason for this 
belief is that these stars are surrounded by the brilliant mist which sometimes 
seems to be looped from one to another, and they are all of the same stage of 
development and chemical composition, and are all moving together in the same 

direction. These stars which look so close together to us are so far apart that our 

own solar system could roll in between them and never be noticed. It would 

require several years for light to travel from one of these stars to another and 

the group is so far from us that we cannot estimate its distance, but know that 

it takes light several hundred years to reach us from it. There is a mythical 

story found in literature that once the unaided eye could see seven instead of six 
stars in the Pleiades. 

LEsson XXXI. 

THE DOG STARS SIRIUS (Sc’re-us) AND PROCYON (Pro’se-on). 

Purpose.—To learn to know and to find the Dog Stars. 
(1). After Orion is well up in the sky a straight line drawn through 

and dropping down to the eastern horizon and about as far southeast 

from the belt as Aldebaran is northwest, is the most beautiful star in 

our skies, called Sirius, the Great Dog Star. 

(2). What color is Sirius and from its colors what stage of develop- 
ment do you think it is in? 

(3). How large is Sirius compared with our sun? 
(4). How near is it to us and why 1s it called the Dog Star? 
(s). Imagine a line drawn from Betelgeusc to Rigel crossing Orion’s 

belt, then from Rigel to Sirius, and then try to complete this square 
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and you will find a bright star that will almost make the fourth corner, 
but it is just a little too far away so that the figure thus formed is some- 

what kite-shaped instead of square. This star is Procyon or the Little 
Dog Star. 

(6). Which is the brighter, the Great or the Little Dog Star? 
(7). Do you see another fainter star near Procyon? 

(8). Why is Procyon called the Little Dog Star? 

(9). Note a pair of stars which shine like two bright eyes about 

half way between the bowl of the big dipper and Orion. These are 

called the Heavenly twins. What do you know about them? 

Facts for teachers—If a line from Aldebaran passes through the belt of Orion 

and just about as far on the other side, it will reach the Great Dog Star following 

at Orion’s heels. This is Sirius, the most brilliant of all the stars in our skies, 

and changing with ever changing colors, sometimes blue, at others purple or rosy 

or white; it is a comparatively young star, and is estimated by Proctor to have 

a diameter of about 12,000,000 miles, fourteen times that of our sun; it is only 

eight and one-half light years from us and is the most celebrated star in literature. 

The ancients knew it, the Egyptians worshiped it, Homer sang of it, and it has 

had its place in the poetry of all ages. Procyon, the Little Dog Star, so called 

perhaps because it trots up the eastern skies a little ahead of the magnificent 

Dog Star, gives out eight times as much light as our sun, and is only ten light 

years from us. It has a fainter companion about three or four degrees to. the 
northwest of it. 

The Heavenly twins are two stars, set like glowing eyes in a region of the 

sky where there are no bright stars, are just a little closer together than the pointers 

of the Big Dipper; and they formed a pair to which the ancients gave the names 

of Castor and Pollux. Pollux is the brighter of the two and is the most south- 

ward one. They were named after two beautiful twin boys, who loved each other 

so much that after they were dead they were placed in the skies where they could 

be always near each other. The twin stars are supposed to exert a benign influence 

on oceans and seas and are beloved by sailors. Although they seem to us so near 
together they are separated by a space of which we cannot conceive and are going 

in opposite directions. 

References—‘‘ The Friendly Stars,’ Martin, $1.25. ‘‘ The Plani- 

sphere,” Thomas Whitaker, Bible House, New York, $.83. ‘‘Stories 
of Starland,’’ Proctor, $.50. ‘‘ Starland,” Ball, $1.00. ‘‘ The Stars 

in Song and Legend,” Porter, $.50. ‘‘ Storyland of Stars,’’ Pratt, $.50. 

TURKEYS. 

Benjamin Franklin has been credited with the expressed opinion 
that it is the turkey and not the eagle that should be America’s national 

bird. It is native to the country, it is beautiful as well as useful, and 

it is a typical American in its pride and love of freedom. Certainly the 
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old world is much indebted to the new for such an addition to the value 
and beauty of its flocks and to the dainty richness of its feasts. 

It is stated that the bird was first taken from Mexico to Spain about 
the year 1518 and from thence was introduced into England and Hol- 
land as early as 1524. 

Lesson XXXII. 

THE TURKEY. 

Purpose.—To help the pupils make careful observations of the appear- 
ance and habits of this semi-domesticated bird, with a view to learning 

the best ways to rear and’care for it. The lesson should not be given 

unless there are living subjects for direct observation somewhere in 

the district in which the school is situated. 

Observations by pupils.— 

(1). Of what breed are the turkeys you are studying,—Bronze, 

Black, Buff, White Holland or Narragansett? 

(2). What is the general shape, size and average weight of the male 

turkey? Of the turkey hen? 

(3). What is the covering of the head of the turkey? What is its 
color and how far does it extend down the neck of the bird? Is it always 

the same color, and if not what causes the change? Is the covering alike 

in shape and size on the male and the female? What is the part called 
that hangs from the front of the throat below the beak? From above 
the beak? 

(4). What is the color of the beak? Is it short or long, straight or 

curved? Where are the nostrils situated? . 
(5). What is the color of the turkey’s eyes? Do you think it is a keen 

sighted bird? 

(6). Where are the ears and how do they look? Do they show as 
plainly as a chicken’s ears do? Are turkeys quick of hearing? 

(7). Do turkeys scratch like hens? Are they good runners? 

Describe the feet and legs as to shape, size and color. Has the male 

a spur on his legs, and if so, where is it situated? 

(8). Can turkeys fly well? Are the wings small or comparatively 

large and strong for the weight of the body? Do they prefer high or 

low places for perching when they sleep? Is it well to house and confine 

turkeys in small buildings and parks as is done with other fowls? 
(9). Carefully note and name. all the differences of plumage and 

other marks between the male turkey and the female. 

(10). Tell, as nearly as you can discover by close observation, how 

the male turkey sets each part of his plumage when he is “‘ showing 
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off” or strutting? What do you think is the bird’s purpose in thus 
exhibiting his fine feathers? Does the “ King of the flock”’ permit any 

such action by other ‘‘ Gobblers””’ in his company? 
(11). Are turkeys timid and cowardly or independent and brave, 

ready to meet and fight anything which they think is threatening to 

their comfort or safety? 

(12). When turkeys fight, what parts of their bodies seem to be used 

as weapons? Does the male “ gobble’ during a fight, or only as a 

challenge or a triumph when victorious? Do the hen turkeys ever 

fight or only the males? 

Facts for teachers —The writer is most familiar with the popular Bronze breed 

of turkeys, of which a flock of forty-eight birds were under observation during the 

preparation of this lesson. About half were yearling hens weighing fifteen to 

twenty pounds each, eighteen “ spring pullets ”’ of eight to twelve pounds weight, 

half a dozen young males and one magnificent thirty-pound ‘‘ Gobbler ’”’ in his 

third year of age, nicknamed ‘“‘ The Captain.’’ The difference in appearance 

between such an adult bird and the hens of his flock or the immature males is 
very noticeable. 

The heads of all are covered with a warty and wrinkled skin, changeable in 
color, and when the birds are not excited usually bluish white on the crown, 

grayish blue about the eyes, and the other parts of a rich blood-red. Beneath 

the throat is a hanging fold, called the wattle, and above the beak a fleshy, pointed 

knob called a caruncle, which on the male extends to a long fold of skin, hanging 

over and below the beak. The skin covering is much more extensive and brilliant 

in color on the males than on the females. ‘“‘ The Captain ”’ has a swollen, knobby 
mass of skin hanging two inches or more below his wattle, forming what farmers 

call ‘‘ the beads’’ on the neck. In anger these carunculated parts of the skin 

swell and grow more vivid in color, seeming to be gorged with blood. The eyes 

are a bright, dark hazel, seeming all black until the head is held in the hand and 

a thin red line of iris is noted. Just back of the eye is the ear, a mere hole in the 
skin, yet it is very efficient and no smallest sound seems to escape it. The writer 

tried to be very noiseless and “ sneaky ”’ in observing some of the birds by moon- 

light when they were sound asleep with heads beneath their wings; but out came 

the alert heads and all straightened up with complaining ‘‘ quits ’’ as soon as they 

were approached. Young turkeys have legs nearly black, which fade to a brownish 

gray as they mature. The legs and feet are large and stout, the middle toe of the 

three forward ones being nearly twice the length of the one on either side; the 
hind toe is shortest of the four. On the inner side of the male’s legs about a third 
of the space above the foot, is a wicked-looking spur, which is a most effective 

weapon. So, too, is the slightly curved, short, stout, and sharp pointed beak, 

which is yellowish at the tip and dark at the base. The wings are large and power- 

ful, folded smoothly and high on the sides. Turkeys fly well and usually ‘‘ roost 

high;”’ the greater part of the flock mentioned chose the ridge-pole of the barn, 

where it would certainly have taken some strenuous effort to get at them. They 

are also great wanderers and never seem to be more than half-tamed; they thrive 
best when allowed to forage in the fields and woods for part of their food. They 
love grasshoppers and will peck field mice to death and eat them. 

38 
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The colors and markings of the plumage form the turkey’s chief beauty. From 

the skin of the neck, reaching half-way to the middle of the back, is a collar of 
glittering bronze, with greenish purple lights, each feather tipped with a narrow, 

jet black band. The remainder of the back is black with bronze edging on each 

feather. The breast is like the collar but in its center protrudes a bunch of long 
black bristles, called the ‘‘ beard,’’ which hangs limply downward when the birds 

are feeding; but when the male stiffens all his muscles for a strut, the beard is 

thrust out at right angles. Some hen turkeys have the beard, there being two 

such in the flock mentioned. The primaries or long quills of the wings are barred 

across with bands of black and white, the secondaries are very dark, shining 

brown, with narrower bars of white; the bows or upper part of the wings show 

the same flashing bronze as the breast and neck; each feather of the fan-shaped 

tail is banded with black and brown and ends with a wide, black bar tipped with 

an edging of white; the second row or tail coverts, are of a lighter brown but also 

end with the black band and white tip. The colors of the hens are like the males 

except that the bronze brilliance of breast, neck and wings is dimmed by a thin 

line of white tipping each feather. 
When the ‘‘ Gobbler ’”’ struts he lowers his wings and spreads the stiff primary 

quills till their tips scrape the ground on each side of him; he lifts and spreads 

into a semicircular fan the beautiful tail feathers, protrudes his chest with its 

bristling beard, raises the iridescent plumage of his neck like a ruff, against which 

he bends back his red-white-and-blue decorated head, and moves forward with 

short, slow, mincing steps, the very embodiment of vanity. Not even the pea- 

cock’s rainbow spread of tail can express a greater self-valuation. 

His voice, too, has an obstreperous, ‘‘ I’m here to be looked at ”’ sound, though 

when he is challenging a rival to a fight he changes his usual ‘‘ gobble, gobble,” 

to a higher, more threatening ‘‘ G-r-r-r-t, g-r-r-r-t,’’? which causes a younger or 

smaller bird to move quickly beyond his reach. The turkey is a brave fighter. 
When beginning a fight the gobbler advances with wings lowered, and sideways, 

as if guarding his body with the wing; the neck and beak are out-stretched; the 
attack is so sudden that it is impossible to tell whether he strikes with both wing 

and beak, or only with the latter. 
The Sunrise Dance.—This is a curious and very funny performance which 

takes place ‘‘ every bright sunny morning in the fall, but never when it rains 

or is even dark and cloudy.’”’ I witnessed this dance one morning; while the dawn 
was still faint and gray, the long row of birds on the barn ridge-pole stood up, 

stretched legs and wings and flew down into the orchard beside the barnyard and 

began a curious, high-stepping, “‘ flip-flop’’ dance on the frosty grass. It con- 

sisted of little, awkward, up-and-down jumps, varied by forward springs of about 

a foot, with lifted wings. Both hens and males danced, the latter alternately 

strutting and hopping and all ‘“ singing,” the hens calling ‘‘ Quit, quit,’”’ the males 

accompanying with a high-keyed rattle sounding like a hard wood stick drawn 
rapidly along a picket fence. As the sun came up and the sky brightened, the 
exhibition ended suddenly by ‘‘ The Captain’s”” making a rush at one of his 
younger brethren who had dared to be spreading a tail too near to his majesty; 

he then led the whole flock into the barnyard where they are fed daily. After- 
ward they all straggled away into the field to hunt for exposed ears on the shocks 

of corn. 
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Lesson XXXIII. 

NESTING HABITS AND CARE OF THE YOUNG. 

Purpose—To impress the minds of the pupils with the importance 
of good care at the beginning of the turkey-chick’s life if they would 

have many survive that trying early period and make a flock of vigorous, 
well-grown birds. 

Observations by pupils.— 
(1). How early in the spring does the turkey hen begin to lay? 

(2). Does she nest about the poultry-yard and barns or is she likely 

to seek some secret and distant spot where she may hide her eggs? 

(3). Describe the turkey’s egg, as well as you can, as to color, shape 

and size. Can one tell it by the taste from an ordinary hen’s egg? 
(4). About how many eggs does the turkey hen lay in her nest before 

she begins to “ get broody ’”’ and want to sit? 
(5). If her eggs are removed from the nest as they are laid, does she 

continue to lay in that nest or does she desert it and find another? 
(6). How many days of incubation are required to hatch the turkey 

chick? Is it as downy and pretty as other little chicks? 
(7). Is the turkey hen generally a good mother? Is she cross or 

gentle when sitting and when brooding her young? 
(8). How often should the young chicks be fed, and what food do 

you think is best for them? Are turkey chicks as hardy as other chicks? 
(9). Is it possible to keep the mother turkey as closely confined with 

her brood as it is with the mother hen? What supplies should be given 
to her in the way of food, grits, dust-baths, etc.? 

Facts for teachers.—Turkeys usually begin to lay in April in this latitude and 
much earlier in more southern states. At nesting time each turkey hen strays 
off alone, seeking the most secluded spot she can find to lay the large, oval, brown- 

speckled eggs. Silent and sly, she slips away to the place daily, by the most 

round-about ways, and never moving in the direction of the nest when she thinks 

herself observed. Sometimes the sight of any person near her nest will cause 

her to desert it. The writer has spent many hours when a child, sneaking in 
fence corners and behind stumps and tree trunks, stalking turkey’s nests. Some- 
times one might be enticed by a straw-filled barrel under a brush-heap, but usually 
the site for her nest was of the bird’s own choosing, unless she were too elosely 
confined for her own good health or her owner’s profit. 

The turkey lays a clutch of fifteen to eighteen eggs usually, though the writer 

saw one ambitious mother who filled her nest with twenty-two of the freckled 
beauties before beginning to sit. Incubation takes four weeks. The female is 

a most persistent sitter and care should be taken to see that she gets a good supply 
of food and water at this time, for the writer has known at least one young turkey 
hen to “ stick to her job ” so closely as literally to starve on her stolen nest. Good 
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sound corn or wheat is the best food for her at this time. When sitting she is very 

cross and will fight most courageously when molested on her nest. 

Turkey nestlings are rather large, with long bare legs and scrawny thin necks, 

and they are very delicate during the first six weeks of their lives. Their call is 
a plaintive ‘‘ peep, weep,” and when a little turkey feels lost its cry is expressive 

of great fear and misery. But if the mother is freely ranging she does not seem 

to be much affected by the needs of her brood; she will fight savagely for them 

if they are near her, but if they stray—and they usually do—she does not seem 
to miss or hunt for them, but strides serenely on her way, keeping up a constant 

crooning ‘‘ kr-rit, kr-rit,’”’ to encourage the cheeping brood to follow. As a con- 

sequence, the poults are lost or get draggled and chilled by struggling through 

wet grass and leaves, that are no obstacle to the mother’s strong legs, and many 

die. If the mother is confined in a coop it should be so large and roomy that she 
can move about without trampling on the poults, and it should have a dry floor 

as dampness is fatal to the little ones. 
For the first week the poults should be fed five times a day, and for the next 

five weeks they should have three meals daily. They should be given only just 
about enough to fill each little crop and none left over to be trodden under their 

awkward little feet. Their quarters should be kept clean and free from vermin. 
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Therefore, I preach the things that we ourselves did not make; for we 
are all idolaters,—the things of our hands we worship. I preach the near- 
at-hand, however plain and ordinary,—the sky in rain and sun; the bird 

on its nest and the nest on its bough; the rough bark of trees; the frost on 

bare, thin twigs; the mouse skittering to its burrow; the tnsect seeking tts 

crevice; the smell of the ground; the sweet wind; the leaf that clings to its 
twig or that falls when its work is done. Wisdom flows from these as tt 
can never flow from libraries and laboratories. ‘‘ There be four things,” 
say the Proverbs, ‘‘ which are little upon the earth, but they are exceeding 
wise: 

‘“‘ The ants are a people not strong, yet they prepare their meat in the 

summer; 
‘‘ The conies are but a feeble folk, yet they make their houses in the rocks; 
“ The locusts have no king, yet they go forth all of them by bands; 

‘‘ The spider taketh hold with her hands, and ts in kings’ palaces.” 
—L. H. Bairey in ‘“‘ The Outlook to Nature” 

The Editor wishes to acknowledge the very efficient help of Miss 

Ada Georgia in the preparation of the leaflets of the past year. 

The photographs in this number of pigweed, burdock, mullein, sorrel, 

dock, mallow and hawkweed are by Verne Morton, the drawing of 

crickets by Miss Ida Baker. 
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HOME NATURE-STUDY COURSE 

TEACHER’S LEAFLET 
For four years the leaflets of the Home Nature-study Course have 

been devoted to the work as outlined in the Syllabus of Nature-study 

and Agriculture issued by the New York State Education Depart- 
ment. Three hundred and forty lessons have been discussed in the 

leaflets, covering one hundred of the required subjects. 

In the October leaflet it was announced that the publication of these 

leaflets should be discontinued after this year. The demand for the 

leaflets kas been so insistent, however, and since there has grown up 

during the year a definite demand for nature-study lessons on the 

cultivated plants, it has been determined to continue the publication. 

The lessons in the Home Nature-study leaflets for the coming year 
will be devoted to the nature-study of the garden, and will be supple- 
mentary and tributary to the general interest in gardening. 

Those desiring the Home Nature-study leaflets for the coming school 

year should send in their names as early as possible, since the edition 
is limited. 

LESSON XXXIV 

THE ORIOLE 

Purpose.—To call special attention to the habits of this most skillful 
of our bird architects. 

Method.—Begin during winter or early spring with a study of the 

nest, which may be obtained from the elms of the roadsides. During 
the first week in May give to the class the questions concerning the 

birds and their habits. Let the pupils write the questions in their 

field note books and answer them when they have opportunity. The 
observations should be summed up once a week. 

Observations by pupils.— 

(1). Where did you find the nest? On what kind of tree? Was it 
near the trunk of the tree or the tips of the branches? 

(2). What is the shape of the nest? How long is it? How wide? 

Is the opening as large as the bottom of the nest? How is it hung to 
the twigs so that the opening remains open and does not pull together 

with the weight of the bird at the bottom? Is the bottom of the nest 
stayed to a twig or does it hang loose? 

L191 
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(3). With what ma- 

terial and howisthe nest 
fastened to the branches? 

Of what material is the 
outside made? How is 

it woven together? Is 

it more loosely woven at 

the top than at the bot- 

tom? How many kinds 

of material can you find 

in the outside of the 

nest? 

(4). With what is the 

nest lined? How far up 

is it lined? With what 

tool was the nest woven? 

If you put out bright colored bits of ribbon and string do you think the 

orioles will use them? Why do you not put out long pieces of string? 
(5). At what date did you first see the Baltimore oriole? Why is 

it called the Baltimore oriole? How many other names has it? Describe 
in the following way the colors of the male oriole: top of head, back, 

wings, tail, throat, breast, under parts. What are the colors of his mate? 

How would it endanger the nest and nestlings if the mother bird were 

as bright colored as the father bird? 

(6). Which weaves the nest, the father or the mother bird? Does 

the father assist in any way in nest building? 

(7). Where does the father bird stay and what does he do while the 
mother bird is sitting on the eggs? 

(8). What is the oriole’s song? Has he more than one song? What 

other notes has he? After the young birds hatch, does the father bird 
help take care of them? 

(9). By the middle of June the young birds are usually hatched 

and if you know where an oriole nest is hung listen and describe the call 

of the nestlings for food. 

(10). Which parent do the young birds resemble in their colors? 

Why is this a benefit? ' 

(11). What is the oriole’s food? How is the oriole of benefit to us 

in ways which other birds are not? 

(12). Does the oriole use the same nest two years in succession? 

How long does the oriole stay in the North? Where does it spend its 

winters? 

The Baltimore oriole 
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Supplementary reading.—‘‘ The Saucy Oriole’? from ‘‘ True Bird 
Stories’ by Olive Thorne Miller, Houghton, Mifflin & Co.; ‘“‘ The Oriole 

Branch of the Blackbird Family” from ‘‘ Second Book of Birds;”’ 

“The Baltimore Oriole’’ in “‘ Our Birds and their Nestlings,’’ Amer- 

ican Book Co. 

Facts for Teachers.—Dangling to the slender drooping branches of the elms, 

these pocket nests in winter look like some strange, persistent fruit; and indeed 

they are the fruit of much labor on the part of the oriole weavers, those skilled 
artisans of the bird world. Sometimes the oriole ‘‘ For the summer v’yage his 

hammock swings” in a sapling, placing it near the main stem and near the top, 

otherwise it is almost invariably hung at the end of the branches, usually of elm, 

and is rarely less than twenty feet from the ground. The nest is pocket-shaped 

and usually about seven inches long and four and a half inches wide at the largest 
part, which is the bottom. The top is attached to forked twigs at the Y so that 

the mouth or door will be kept open to allow the bird to pass in and out. But 

when within, the weight of the bird causes the opening to contract somewhat 

and protects the inmate from prying eyes. Often the pocket hangs free so that 

the breezes may rock it, but in one case I found a nest with the bottom stayed 
to a twig by guy lines. The bottom is much more closely woven than the upper 
part for a very good reason, since the open meshes above admit air to the sitting 

bird. The nest is lined with hair or other soft material, and although this is added 

last the inside of the nest is woven first. The orioles like to build the framework 
of twine, and it is marvellous how they will loop this around a twig almost as 

evenly knotted as if crocheted; in and out of this net the mother bird with her 

long sharp beak weaves bits of wood fibre, strong fine grass, and scraps of weeds. 
The favorite lining is horse hair, which simply cushions the bottom of the pocket. 

Dr. Detwiller had a pet oriole which built her nest of his hair which she pulled 

from his head; is it possible that orioles get their supply of horse hair in a similar 

way? If we put in convenient places bright colored twine or narrow ribbons 

the orioles will weave them into the nest; but the strings should not be long lest 

the birds become entangled. Ifthe nest is strong the birds will use it a second year. 
That Lord Baltimore found in new America a bird wearing his colors must 

have cheered him greatly; and it is well for us that this brilliant bird brings to our 

minds kindly thoughts of that tolerant, high-minded English nobleman. The 

oriole’s head, neck, throat and upper part of the back are black; the wings are 

black but the feathers are margined with white; the tail is black except that 
the ends of the outer feathers are yellow: otherwise the bird is golden orange, a 
luminous color which makes the oriole seem a splash of brilliant sunshine. The 

female, although marked much the same, has the back so dull and mottled that 
it looks olive brown; the rump, breast, and under parts are yellow but by no 

means showy. The advantage of these quiet colors to the mother bird is obvious, 

since it is she that makes the nest and sits in it without attracting attention to 

its location. In fact, when she is sitting her brilliant mate places himself far 

enough away to distract attention of meddlers, yet near enough for her to see 

the flash of his breast in the sunshine and to hear his rich and cheering song. 

He is a good spouse and brings her the materials for the nest which she weaves 

in, hanging head downward from a twig and using her long sharp beak fora shuttle. 
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And his glorious song isforheralone. Some hold that no two orioles have the same 

song, and I know of two individuals which had songs sung by no other birds; 

one gave a phrase from the Waldvogel’s song in Sigfried; the other sang over and 

over “ Sweet birdie, hello, hello.” The orioles can chatter and scold as well as sing. 

The oriole is a brave defender of his nest and a most devoted father, working 
hard to feed his ever hungry nestlings. We can hear these hollow mites peeping 

for more food, ‘* Tee dee dee, Tee dee dee” shrill and constant if we stop for a 

moment under the nest in June. The young birds dress in the safe colors of the 
mother, the males not donning their bright plumage until the second year. 

A brilliant colored fledgling would not live long in a world where sharp eyes are 
in constant quest for little birds to fill empty stomachs. 

The food of the oriole places it among our most beneficial birds, since it is always 

ready to cope with the hairy caterpillars avoided by most birds. The oriole has 
learned to abstract the caterpillar from its spines and is thus able to swallow 

him minus his “ whiskers.’’ The orioles are waging a great war against the terrible 

brown-tail and gipsy moths in New England; they also eat click beetles and many 

other noxious insects. Once when we were breeding big caterpillars in our insectary, 

an oriole came in through the open windows of the greenhouse, and thinking he 

had found a bonanza proceeded to work it and carried off our precious crawlers 

before we discovered what he was at. 

The orioles winter in Central America and give us scarcely four months of their 
company. They do not usually appear before May and leave in early September. 

Various names are given to the oriole, such as ‘‘ Golden Robin,” ‘‘ Hangbird,”’ 

** Hang-nest,” ‘‘ Firebird.’ 

LESSON XXXV 

THE BLACK CRICKET 

Purpose.—To show that the cricket has his wing covers developed 

into a mandolin or violin, which he plays to attract his mate. 

Method.—Make 

some cricket cages 

as follows: take a 

small flowerpot and 

plant in it a root of 
fresh grassor clover. 

Place over this and 

press well into the 

soil a lantern lamp 
chimney. Cover the 

top with mosquito 
netting. Place the 

pot in its saucer, so 

that it may be 
watered by keeping 

The male cricket at the left playing his wing mandolin to 
charm his sable sweetheart at the right the saucer filled. 
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Ask the pupils to bring all the crickets they 
can catch. In each cage place a male and one or 

more females, the latter being readily distinguished 

by the long ovipositor. Place the cages in a sunny 
window, where the pupils may observe them at 

recess, and ask for the following observations. 

While studying the cricket closely it may be well 
to put one in a vial and pass it around. While 

observing the crickets eat, it is well to give them 

a piece of sweet apple or melon rind, as they are 

very fond of pulpy fruits. 
Observations.— 

(1). Is the covering of the cricket shining, like 
black patent leather, or is it dull? What parts 
are dull? Of what use do you think it is to the © 
cricket to be so smoothly polished? 

(2). Where did you find the crickets? When 

you tried to catch them, how did they act? Did they fly like grass- 

hoppers or did they run and leap? 

(3). Look carefully at the cricket’s legs. Which is the largest of the 
threepairs? Of whatusearethesestronglegs? Lookcarefully at the tibia 

of the hind leg. Can you see the strong spines at the end, just behind 

the foot or tarsus? Watch the cricket jump and see if you can discover 

the use of these spines. How many joints in the foot? Has the cricket 

a pad like the grasshopper’s between its claws? When the cricket walks 
or jumps does it walk on the entire foot of each leg? 

(4). Study the cricket’s head. Can you see the eyes? Describe the 

antennae, their color, length, and the way they are used. Watch the 

cricket clean its antennae and describe the process. Can you see the 
little feelers, or palpae, connected with the mouth? How many are 

there? How does it use these feelers in tasting food before it eats? 

Watch the cricket eat and see if you can tell whether its mouth is 
made for biting or sucking. 

(5). Study the wings. Are the wings of the mother cricket the same 

size and shape as those of her mate? How do they differ? Does the 
cricket have any wings under these wing covers, as the grasshopper 

does? Note the cricket when he is playing his wing mandolin to attract 

his mate. How does he make the noise? Can you see the wings vibrate? 
Ask your teacher to show you a picture of the musical wings of the 

cricket, or to show you the wings themselves under the microscope, 

so that you can see how the music is made. 

A cricket cage 
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(6). Why does the mother cricket need such a long ovipositor? Where 

does she put her eggs in the fall to keep them safe until spring? 

(7). Look near the elbow of the cricket’s front leg for a little white 

spot. What do you suppose this is? Ask your teacher to tell you 

what it is? Are there any white spots like it on the other legs? 

(8). Can you find the homes of the crickets in the fields? Do the 

black crickets chirp in the day-time or after dark? Do they chirp 
in cold or windy weather, or only when the sun shines? 

Facts for Teachers—The patent leather finish of the cricket’s covering is of 

great use; although he is an efficient jumper, it is after all mostly by running 

between grass blades that the cricket escapes his enemies. If we try to catch 

him we realize how slippery he is and how impossible it is to get a firm hold 
upon him. 

The haunts of the cricket are usually sunny; he digs him a little cave beneath 

a stone or clod in a field where he can have the entire benefit of all the sun-~ 

shine when he issues from his doorway. The crickets cannot fly as they have no 
wings under their wing covers as do the grasshoppers. The hind legs have a 

strong femur and a short but strong tibia with downward slanting spines along 

the hind edge which undoubtedly help the insect in scrambling through the grass. 
— At the end of the tibia, next to the foot, is a rosette 

of five spines, the two longer ones slanting to meet 

the foot; these spines give the cricket a tremendous 

hold when making ready to spring. When walking 
the cricket places a complete hind foot flat on the 
ground but only uses the claw and the segment 

next to it of the front pairs of legs. The claws 
The front leg of the cricket en- have no pads like those of the katydid or grass- 

larged, showing the ear ata hopper; the segment of the tarsus next the claw 

has long spines on the hind legs and shorter spines 
on the middle and front legs, thus showing that the feet are not made for climbing 

but for scrambling along the ground. When getting ready to jump the cricket 

crouches so that the tibia and femur of the hind legs are shut together and 

almost on the ground. The dynamics of the cricket’s leap are well worth 
studying. 

The cricket’s features are not so easily made out because the head is sojpolished 
and black; however, the eyes are not so polished asthe head, and the simple eyes 

are present but quite difficult to make out. The antennae are longer than the body 

and very active; there is a globular segment where they join the face. I have not 

discovered that the crickets are so fastidious about keeping generally clean as 

some other insects, but they are always cleaning their antennae. I have seen the 
cricket play his wing mandolin lustily and at the same time carefully clean his 

antennae: he polishes these by putting up a foot and bending the antenna down 
so that his mouth can reach it near the base; he then pulls the antenna through 

his jaws with great deliberation, nibbling it clean to the very end. The lens reveals 

to us that the flexibility of the antennae is due to the fact that they are many 

jointed. The palpi are easily seen, a large pair above and a smaller pair beneath 

——* 
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the ‘“‘chin.” The palpi are used to test food and prove it to be palatable. The 
crickets are fond of melon or other sweet, juicy fruits, and by putting such food 
into the cage we can see the crickets bite out pieces with their sidewise working 

jaws, chewing the toothsome morsel with gusto. They take hold of the sub- 
stance they are eating with the front feet as if to make sure of it. 

‘The wing covers of the cricket are bent down at the sides 

at right angles like a box cover. The wing covers are much 

shorter than the abdomen and beneath them are vestiges of 

wings which are never used. The male has longer wing covers 
than the female and they are veined in a peculiar scroll 

pattern. This veining seems to be for the purpose of making 

a sounding board of the wing membrane, stretching it out as 
the drum-head is stretched. Near the base of the wing cover 

is a heavy cross vein covered with transverse ridges which 
is called the file; on the inner edge of the same wing, near 

the base, is a hardened portion called the scraper. When he 

makes his cry the cricket lifts his wing covers at an angle of 
forty-five degrees and draws the scraper of the under wing Wing of the cricket 
against the file of the over-lapping one; lest his musical ap- musician enlarged, 

paratus become worn out he can change by putting the other showing the file at 

wing cover above. The wing covers are excellent sounding gq and the scraper 

boards and they quiver as the note is made, setting the air gt) 

in vibration, and sending the sound a long distance. (See 

manual for study of insects, p. 116.) The female cricket’s wing covers are more 
normal in venation and she may always be distinguished from her spouse through 

the long swordlike ovipositor at the end of her body; this she thrusts into the 
ground when she lays her eggs, thus placing them where they will remain safely 

protected during the winter. Both sexes have a pair of “ tail feathers,’’ as the 
children call them, which are known as the cerci and are 

fleshy prongs at the end of the abdomen. pe jefe Je ft J 
There would be no use of the cricket’s playing his mando- 

lin if there was not an appreciative ear to listen to hisThe file of the cricket’s 

music. This ear is placed most conveniently in the tibia wing, greatly en-. 

of the front leg, so that the crickets literally hear with their larged 

elbows, as do the katydids and the meadow grasshoppers. 

The ear is easily seen with the naked eye asa little, white, disk-like spot. 
The chirp of the cricket is in literature usually associated with the coming 

of autumn; but the careful listener may hear him in early summer, although his 

song is not then so insistent as later in the season. He usually commences sing- 
ing in the afternoon and keeps it up periodically all night. I have always been 
an admirer of the manly, dignified methods of this little ‘‘ minnesinger’’ who 

does not wander abroad to seek his lady love but stands sturdily at his own gate 
playing his mandolin the best he is able; he has faith that his sable sweetheart 
is not far away and that if she likes his song she will come to him of her own free 
will. The cricket is ever a lover of warmth and his mandolin gets out of tune 
soon after the evenings become frosty. The cricket is a jealous musician; when 

he hears the note of a rival he at once “ bristles up,”’ lifting his wings at a higher 

angle and giving off a sharp militant note. If the two rivals come in sight of 

each other there is a fierce duel. They rush at each other with wide open jaws, 
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and fight until one is conquered and retreats, often minus an antenna, cerca, or 
even a leg. The cricket’s note has a wide range of expression. When waiting for 

his lady love he keeps up a constant droning; if he hears his rival the tone is sharp 
and defiant; but if the object of his affection approaches, the music changes to a 
seductive whispering, even havingin it an uncertain quiver as if his feelings were 

too strong for utterance. 

Burdock 

WEEDS 

Nature is the great farmer. Continually she sows and reaps, making 

all the forces of the universe her tools and helpers; the sun’s rays, wind, 

rain and snow, insects and birds, animals small and great, even to the 

humble burrowing worms of the earth, all work mightily for her and 
a harvest of some kind is absolutely sure. But if man interferes and 

insists that the crops shall be only such as may benefit and enrich him- 

self, she seems to yield a willing obedience and under his control does 

immensely better work than when unguided. But Dame Nature is 
an “‘eye-servant.”” Let the master relax his vigilance for ever so short 
a time, and among the crops of his desire will come stealing in the hardy, 

aggressive, and, to him, useless plants that seem to be her favorites. 
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A weed is a plant grow- 

ing where we wish some- 

thing else to grow, and a 

plant may, therefore, be a 

weed in some locations and 

not in others. The mullein 

is grown in gardens in Eng- 

landas the American velvet 

plant. Our grandmothers 

called ‘‘butter and eggs”’ 

a pretty posy, and planted 

it in their gardens, where- 

from it escaped and now is 

a bad weed wherever it 

grows. A weed may crowd Winter rosette of mullein 
out our cultivated plants 

by stealing the moisture and nourishment in the soil which they should 

have, or it may shade them out by putting forth broad leaves and 

shutting off their sunlight. When harvested with a crop it may 
be unpalatable to the stock which feed upon it, or in some cases, asin 

the wild parsnip, even be poisonous. 
Each weed has its own way of winning in the struggle with our crops, 

and it behooves us to find that way as soon as possible in order to cir- 
cumvent it. This we can do only by a careful study of the life history 
of each species. To do this we must know whether it is an annual, 

surviving the winter only in its seeds; or a biennial, storing in fleshy 

root or broad green leafy rosette the food drawn from the soil and air 

during the first season to perfect its fruitage in the second year; or a 

perennial, surviving and springing up to spread its kind and pester us 
year after year, unless we can destroy it ‘‘root and branch.”’ Purslane 

is an example of the first class, burdock and mullein of the second, and 

the field sorrel and Canada thistle of the third. According to their nature 

we must use different means of extermination, striving to prevent the 

annuals and biennials from forming any seed whatever; and where 

perennials have made themselves a pest, we should put in a “‘hoed 
crop,” requiring such constant and thorough tillage that the weed roots 

will be deprived of all starchy food manufactured by green leaves and 

thus starve out. Especially, the farmer and gardener should know 
how the weeds look when they are young, for seedlings of all kinds aré 
delicate and easy to kill before their roots are well established. 
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LESSON XXXVI 

OUTLINE FOR THE STUDY OF A WEED 

(1). Why do we call a plant a weed? Is a weed a weed wherever 
it grows? What about “butter and eggs’’ when it grew in grandmother’s 

garden? Why do we call that a weed now? What did grandmother 

call it? 

(2). In how many ways may a weed injure us? 

(3). Why must you study the habits of a weed before you will know 
how to fight it? 

(4). Ask of every weed in your garden, ‘“‘How and why do you manage 

to get here despite all my efforts to keep you out?” and tell the answer 

the weed makes. 

Observations by pupils.— 

(5). Do you know this weed when it is a seedling? This is the time 
when all weeds are easiest to kill and a knowledge of how they look 

at this stage of their lives is a great help toward ridding the field or 

garden of their hurtful presence. If the weed seedling grew in your 
garden, was it early or late in germinating? That is, did it sprout with 

your earliest peas or radishes, or wait till time to plant the heat-loving 

corn or melons? How do its seed-leaves differ from those that came later? 

(6). What kind of root has the weed? A single, deep-boring tap- 

root, like the wild carrot; or a tassel-like root of many fibres, also boring 

deep, like the plantain; or a spreading, many-branched but shallow- 

growing root, like the purslane; or a creeping root-stock with under- 

ground buds capable of sending up other plants at a distance from the 

main stem, like the Canada thistle? Would you be able to guess from 

the character of its root whether the weed grows up in one season from 

the seed or is able to survive one or more winters? 

(7). What sort of stem has it? Round, angled, or —— solid 

or hollow; rough or smooth; hairy or woolly or perhaps bearing spines? 

Is it strong, woody and upright, or weak? Is it brittle? Does it trail 

on the ground, like the chickweed? Is it many branched, like the pig- 

weeds, or slender and leafless, like the plantains? Does the plant send 

up groups of stems in different stages of growth, as the plantains do, 
or a single straight stalk, like the hawkweed? Are the stems splotched, 

or streaked with color in such characteristic way as might help you 

to identify the plant? 

(8). Describe its leaves. Do they grow opposite each other or alter- 

nately on the stalk? Are they simple or compound, that is, all in one 
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piece, like a milkweed 

leaf, or divided to the 

midrib into many 

small feathery leaflets, 

like the yarrow (pin- 

nate), or divided down 

to the main stem, 

like the little “‘ five- 

finger’’ or cinquefoil 

(palmate)? Are the 

leaves notched or 

lobed, toothed or 

scalloped, or entire at 

the edges? Are they 

rough or smooth, 

clothed with hair or 

wool oneithersurface, 

and are the ribs and 

veins small or large 

and prominent; dothe 
upper and under sides differ in color or texture? Do the leaves seem 

stiff and dry or tender and juicy? Have the juices of the stems and 

leaves any bitter, sour, or biting taste which might protect them from 

grazing animals? Are the leaves and stems destroyed by the frost or 

do they remain green through the winter? What is the most com- 

mon arrangement of the leaves of the weeds whose roots survive the 

winter? What should you consider the best means of getting rid of 

such weeds as are able to store up food for the future in their roots 

or in rosettes of green leaves? 

(9). About how early does the weed begin to blossom and how long 

is its season of bloom? Do the flowers grow in the axils of the leaves 

or at the tips of stem and branches? Do they grow singly or in spikes, 

clusters, or umbels? Are the individual flowers beautiful in shape or 

color, and have they any odor, either pleasant or disagreeable? Describe 

as well as you can, the parts of the flower: the calyx or green cup at its 

base, if it has one; the petals, which are usually, but not always, the 
bright-colored parts of a flower; the pistil, which is the seed-bearing 

part; and the stamens which bear the pollen. Sometimes these latter 
two organs are borne on different plants, as in the field sorrel. But 

whether on the same or different plants, the pollen must reach the 

stigma at the pistil’s tip before the seed can begin to grow. Sometimes 

Winter rosette of the orange hawkweed 
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the pollen dust is carried by the wind, more often by insects; discover, 

if you can, which are your weed’s pollen-carriers. Do the flowers open 

all at once or in long succession? Where in the spikes or clusters do 

the blossoms first open? Where are the flowers placed that open last? 

(10). Do the seeds begin to ripen early and continue to do so in long 

succession, or mature all at once, like a head of wheat? Does the seed- 

vessel hold many or few seeds, and how and where does it open to set 

them free? Have the seeds or seed-vessels any hooks or wings or plumes 

by which they may be carried away to new homes by winds or birds 
or animals? Do birds like the seeds and feed on them? Does any 

animal eat them? Are the seeds or any part of the plant on which 

they grew of any use to man? Seeds of most weeds are very long-lived; 

if blown beneath stones or to any other place where it would be impos- 

sible to grow they bravely bide their time. Tiny as it is, the common 

purslane retains its power to sprout and grow for six years, and other 

weeds are even longer lived. This shows that one way of fighting weeds 
is to prevent them from ripening any seed whatever. 

ANNUAL WEEDS 

Purslane (Portulaca oleracea).—This is one of the ‘‘ peskiest ’”’ among annual 

weeds, and anything ‘‘ meaner than pusley’’ must be bad indeed. Still, it has 

the one good quality of not pushing itself forward very early in the season, but 

waits till the warm days of 
late May or June to spread its 

pale green seedlings over the 
ground, just when the early 
garden plants are in need of 

tillage which will bring des- 

tructiontomany of the sprout- 

ing pests. But once started it 
is amazingly hardy, even tak- 
ing root again after it has 

been pulled up bodily, if 
thrown down where the tip of 

a root can touch moist soil. 

Its thick, reddish, succulent 

stems, branching out in all 

directions like so many elongated earthworms, are thickly set at their tips and 

more scantily along their sides with small, yellowish-green, rounded, fleshy and 

stemless leaves. These juicy stems and leaves contain enough moisture to keep 
the uptorn plant alive until it has readjusted itself if not placed where the feat 

is impossible. 
It makes up for its late appearance by maturing swiftly; beginning to bloom 

in the latter part of June and keeping up a succession of flowers and seed until 

cut off by frost. The small, yellow, five-petaled flowers open only in the brightest 

Purslane—with seed urn enlarged and open 

— 
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sunshine and soon give way to capsules full of seeds. 

These seed capsules are the only piece of neat 

workmanship about the sprawling, shiftless looking 

plant. One sees at first a little green cone set on a 
flaring base, but the transverse line dividing base 
from cap shows plainly. This cap protects the form- 

ing seeds, but when they have ripened it falls off, 

leaving the prettiest little urn or vase ‘‘jam-full ” of 

tiny, russet brown seeds. These are so small, so 

nearly the color of the earth, and tumble so easily 
from the little urns to slip into crannies of the soil, 

that the weed can hardly be touched without plant- ‘ 8 

ing hundreds of seeds. eee only way to Cheance 
prevent having a crop of “ pusley’”’ next year is to 

see that no plant is allowed to mature seed this year. Sucha thing is possible, 
but it requires close watching and continuous, careful tillage. 

Some people consider that purslane makes a palatable ‘‘ dish of greens,” but 

there are many plants so much worthier for this purpose that it should never be 
given a place in the garden for that use. 

Chickweed, or Starwort (Stellaria media).—The ‘‘ book-name’”’ of this modest 

but persistent and hardy little weed is derived from the star-shaped form of its 

tiny white blossoms, and the common name has been given because of the fondness 

of all birds, from chickens to canaries, for all parts of the plant, but particularly 

for its well-filled little seed capsules. Its range extends from the Mexican border 

nearly to the Arctic Circle, and it isin bloom and sowing its seeds nearly the whole 

year round. The writer picked a thrifty stem, bearing buds, flowers and seeds, 

in the month of January, rg910. Its weak, creeping stems are many-branched 

round, brittle, jointed, and marked with hairy ridges: the tiny pointed, oval 

leaves are so numerous that the plant covers the ground like a green mat; and in 

their axils and in forking clusters at the end of every stem are set the wee, white 

stars of flowers; each of the five snowy petals is cleft down its center, and the 

white star is set within a larger green one of five long, pointed sepals, joined at 

their bases. 

The Chickweed came to us from Europe, probably with the first settlers, and 

ever since has gone with the white man wherever he has planted a garden. Yet 

it is not an aggressive weed and we do not dislike it as we do the ‘“‘pusley.”’ It 
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loves the moist and shady spots 
and creeps about at the feet of 
taller and stronger plants. 
Poultry and pigs are very fond 
of it, the canary will leave his 
seed-cup for a spray of it, and 

the writer once saw a pair of 

brown-hatted chipping-sparrows 

gleefully gathering the seed cap- 

sules from a large mat of it. It 
has many relatives, the most 

common of which is the Mouse- 

ear or Field Chickweed, which is 

perennial. 

Pigweeds.—Of these there are 
two kinds, both annuals and 

both among the most common 

and annoying of weeds. One is 

the Green Amaranth or Rough 

Pigweed. The word amaranth 

means ‘“‘unfading flower,’’ which 

name it hardly deserves, for 
though the tall weed does stand 

bravely up against the winter 

storms that scatter its seeds far 

and wide, its leaves fall away 
and the big plume-like panicle 

of seed-vessels bleaches to a rusty 

straw color. One wonders how 

it got its common name for pigs 

are not fond of it, nor are other 

animals. Its stout stem is tough 

and woody, its big, long-stem- 

med, veiny, oval leaves are rough 

and hairy, and every small greenish flower has three prickly bracts at its base, 
There are many hundreds of flowers in each feathery head of bloom, and, of course. 

hundreds of the tiny, glittering black seeds. Therefore, the plant should either 

be cut or pulled up bodily before one of the multitude has a chance to ripen. The 

Rough Pigweed has some very gorgeous relatives in the flower garden; the tall 
Prince’s Feather and the gay, red Celosia or Cockscomb are Amaranths. 
The Smooth Pigweed or ‘‘ Lamb’s Quarters’ belongs to a different family and 

pigs really delight in it, champing its succulent stems and leaves with much gusto; 

when young it is also cooked and eaten by people fond of “‘ greens.”’ Its book- 

name is Chenopodium album, the big word meaning “ goosefoot,”” from the shape 

of its leaves, though only the lower ones have that shape, the upper ones growing 

more and more narrow till those at the top are almost lance-like. The weed grows 
from two to six feet tall, its grooved and angled stem often beautifully striped 

with green and purple; its small green flowers have no petals and grow in densely 

crowded spiky panicles. The whole plant is often more or less covered with a 

The rough pigweed 
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curious glandular secretion, which looks like meal, and the more thrifty the plant 

the mealier it becomes. 

BIENNIAL WEEDS 

Burdock and mullein have been chosen for description as they are 

most likely to be familiar to all country children, but other biennial 

weeds, such as wild carrot, pasture thistle, teasel and evening prim- 

rose, are equally interesting and may be studied in the same manner. 
Burdock (Arctium lappa).—Like many other plant pests of America, this sturdy 

weed is a tramp from Europe, probably stealing passage across the ocean attached 

to an innocent cow or sheep. From the moment that its plump green seed- 

leaves pull themselves from their mottled brown coat and open wide to the sun, 
it shows a most selfish crowding disposition, for it rapidly develops a long fleshy 

taproot, fringed all around with numerous fine feeding roots, and crowned with 

a straggling rosette of long-stemmed, coarsely veined and hairy leaves, sprawling 

in all directions and choking out all lesser and worthier growths within reach. 

Now is the time to do battle with this ‘‘ hoodlum ”’ among plants and not a rosette 

should be allowed to send up a fruiting stalk. If the hoe has failed of its duty 

with the seedlings, the sharp bladed spud should now come into action and divide 

each crown of leaves from its root as deeply as the spud can cut. If merely shaved 
at the top the food-filled root will immediately crown itself anew, but deep and 

continued cutting will conquer and prevent multiplication of the pests. 

Nevertheless, few country neighborhoods are without burdock in all stages of 

growth, and it is most interesting to study its remarkable manner of growing, so 

as to shade down all the struggling plants near it without getting at all in its 

own light. The lower leaves are very large, with long, strong petioles, and are 

held out horizontally;-the next tier grows out above and between them, with 

a little shorter stems that are lifted at a polite angle so as not to shade the tier 

below, a courtesy that characterizes all the leaves of the plant; each higher 
leaf is smaller, narrower, and has a shorter petiole which is lifted at a narrower 

angle from the stalk, and all are so nicely adjusted as to form a tall, green pyramid 

with the sunlight sifting through to every part. The leaves are light-green and 

felt-like on the under side, darker above, strongly ribbed and veined, and with 

roughly notched and ruffled edges which save them from being torn by the wind; 
the stems are grooved to conduct dew and rain to the thirsty root, and they widen 

at the base to clasp the main stalk with a certain vicious pertinacity which is 
characteristic of the whole plant. 

The flowers grow in crowded clusters at the leaf axils and it is amazing to see 
the number of flower-heads that one thrifty plant will develop, each one of which 
is itself a whole colony, ready to emigrate and start life in new ground. The 

individual flowers are beautiful, with five-lobed corollas, each a long, slim, pink 

tube; the ring of anthers is purple, the pollen and stigmas white. The seeds, when 

ripe, are beautifully mottled in gray and purplish brown, and each has a short 
silvery fluff or pappus at the top—but that is just a trait of the Composite family 
for the seeds are never carried by it, as they have a better means of locomotion. 
The flower-family is crowded within and guarded by an involucre of bristling 

spines, every one hooked at the tip. The lower ones stand straight out, those 
above rise at differing angles, making the flower-head almost globular, a veritable 
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round-house fortress. The hooks 
are all turned toward the flowers. 

And how they grapple fast to 
everything they touch! Cattle, 
sheep, dogs, the clothing of pas- 

sers-by, even the flying birds are 
made to carry themtonew homes. 
Sometimes a seed-seeking bird is 

caught and held by a whole clus- 
ter of the cruel, hooked seed- 

heads, and then it struggies help- 

lessly and dies, a pitiful victim of 
this wonderful mechanism for the 
distribution of a weed. And this 

is another reason for not letting 
a burdock grow. 

Mullein (V erbascum thapsus).— 

Gray states that the scientific 

name of this plant is corrupted 
from Barbascum, “‘ the bearded.’’ 

What could be more fitting to a 

plant so densely hairy? When 
one comes across one of the pale 
green, woolly rosettes in the chilly 
days of late autumn one is tempt- 
ed to pluck the big fuzzy leaves 
and use them for a muff. But it 
would be much better to look at 
the glittering hairs through a lens 

and note that they are all branch- 
ing and beautifully interlaced, 
which is the reason they sparkle 
so in dew or frost. And when the 
tall, straight flower-stalk thrusts 

upward in the second summer, 

it, too, is hairy and wrapped 
Wein about by the winged bases of 

the clasping leaves. Even in the 

flower, three of the five stamens are bearded, those at the top, while the two 

lower ones have longer filaments and are smooth; one cannot help wondering 

what the reason for such an arrangement may be. The five yellow petals are 
unequal, opening flat, and lasting but a day; the general rule of succession is from 

the bottom to the top of the long club-like spike, but the rule is not well obeyed 
and scattering blossoms may open on any part of it. The seed-vessels are globular, 
also woolly on the outside, and set as closely on the spike as kernels on an ear 
of corn; and they are filled with tiny seeds which, when looked at with the lens, 

are seen to be beautifully netted. Birds like them, particularly the goldfinches, 
and as they remain with us all winter, birds make frequent calls on these store- 
houses which are too tall even to be hidden by the snow. The mullein is not an 
aggressive or very disagreeable weed. 

ol a i a i ti i 
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Field Sorrel 

PERENNIAL WEEDS 

Only a few of the commonest of these long-lived plagues of the farmer 

can be described, but any number may be studied in the same manner. 

Field Sorrel (Rumex acetosella).—Along roadsides, and in pastures and meadows, 

particularly if the ground is rather dry and hard, one may see this hardy weed 

crowding out its betters, declaring its presence as far as it can be seen by the 

red hue which its clustering flower-spikes give to the fields where it grows. Until 
she saw a patch of it in bloom, the writer had always wondered why red-brown 
horses were called sorrel. Its tough, creeping, yellowish rootstocks seem to care 
nothing for drought. But note that the stems of its slim, halberd-shaped leaves 

are grooved to carry whatever moisture they collect down to the roots. The 

leaves are covered all over with papillae, or tiny raised dots, little tongue-like 
storehouses filled with an acid juice which is rather pleasant to the taste; at least 
the writer used to think so when picking and eating it on the way to country 

school in the spring. 
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Its flowers are dioecious; 

which big word. means that the 

flowers that have the pollen- 
bearing stamens grow on one 

plant, and those that have 

pistils and perfect the seed, 

grow on another. They grow 

in tall, slim, nodding red spikes, 

and the single, tiny, three cor- 

nered. seed grows ‘so: far. be- 

yond the three calyx lobes which 
enfold it that it is thrust out, 

half uncovered, by the time it 

is ripe, ready to fall into the 

soil. Liming and enriching the 

soil, with a crop rotation, will 

destroy the weed. 
Broad-leaved Dock (R. obtusi- 

folius).—This is a big coarse 

relative of the little field sor- 

rel, much harder to fight and 

very common, especially in soil 

which is not kept under culti- 

vation, as pastures and road- 

sides. Its big, thick, yellow, 

spindle-shaped roots are some- 

times two or three feet long, 
and the plant may be from two 
to four feet tall. Its big, veiny, 
dark-green leaves, are often a 

foot long and three to five 

inches wide, rounded at both 

ends, and with reddish veins. 

They have queer stipules; 
they are called ochreate, which 

Broad-leaved dock means ‘‘ like a boot,” and they 
doenclose the main stem of the 
plant above the leaf, like the 

leg of a boot. The greenish flowers have no petals, but six stamens and a pistil 

with three tufted stigmas. There are six sepals in double rows of three; the 

three inner ones are shaped like a heart, beautifully veined, and grow together 
over the seed, giving it triple wings. And the number of seeds is legion for they 
hang in crowded whorls on tall racemes or spikes which may be a foot or more 

in length. Each seed is three-sided, with rounded tips, like a tiny brown buck- 

wheat kernel, a grain that is a nobler relative of the dock. Birds are very fond 
of the seeds and forage on the tall, brown, weather-beaten spikes all winter. 

Either digging out or frequent and deep cutting with a spud so as to starve 

the roots of the starch manufactured by the leaves, is necessary to conquer this 

sturdy perennial. 

———— ee 
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Cheeses 

Round-leaved Mallow (Malva rotundifolia)—This weed behaves as though it 

had been domesticated, for it is common only in cultivated ground where it is 

very much at home and a great nuisance. Children have named it “‘ Cheeses ”’ 
and “Shirt button plant,” and eat the flat, circular, button-like green seed-carpels, 

liking their sweet mucilaginous meat. Its deep, branching roots seem to penetrate 

about as far into the soil as its creeping stems spread above it. Its long-stemmed, 

crinkly round leaves are five-ribbed and lobed, and the stems are softly fuzzy. 
The pale-pink flowers, veined with deeper pink, have short stems and seem to 

snuggle under their round parasols for shelter, several growing from the axil 

of the same leaf; each of the pink petals is notched at the tip and the calyx is 

five-lobed. The stamens are united in a column. The pollen grains which 

fall from the anthers look like pearls when viewed through a lens. When ripe, 
the little ‘‘ cheese ’’ shows that it is formed of many segments, each one a seed 

that falls away to grow, this year or next, and take the place of plants which the 

gardener has uprooted. ‘‘Let no cheeses ripen”’ should be the gardener’s motto. 

Orange Hawkweed or Devil's Paintbrush (Hieracium aurantiacum).—Here is 

one of the most “ undesirable citizens ’’ of the plant world that has come to 

us from Europe. It increases its vicious kind in all sorts of ways, by long, slender, 
creeping perennial root-stocks; by throwing out stolons or runners; and by its 

numberless, winged seeds. If its seed enters the soil too late to grow a flowering 

stalk'this year,it forms a woolly winter rosette and waits till the next. It belongs 

to the Composite Family, which have many flowers in one head, and is as beautiful 
as it is bad. Its blossoming season lasts from June till snow-time. Its flowers 

are a flaming orange-red in color, an inch or more broad when fully open, and 

are bunched at the top of a strong, straight, hairy stem from six inches to a foot 
in length. The stem is leafless except for one or two bracts, and the hairs which 
bristle around it are black, which has given the weed in England the name of 
‘Grim the Collier.” The leaves are hairy too but green on both sides, long and 

slender and tapering toward the stem. Stem and leaves besides being hairy 
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‘and rough contain a disagreeable milky juice which grazing cattle do not like, 

'so they seldom touch it. 
' The winds carry its seeds far and wide, swinging on beautiful balloons formed 

of a single row of tawny, shining, bristle-like hairs, held in funnel form by fine, 

hairy branchlets. In localities where it is not yet a pest, every one should make 

it his duty to uproot every straggling specimen that is discovered, or soon it wil] 

be in possession like an invading army—flaunting orange-red banners. How 

to get rid of it isa problem not yet solved, but a rotation of well-tilled crops deg- 

troys very many if not the whole multitude. 

eee te a bt oe: ead tie « 
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The grass of a meadow entirely run out by the orange hawkweed 

LESSON XXXVII 

THE PIG 

Purpose.—To impress the pupil that a pig is something more than 

pork; that it is a sagacious animal and naturally cleanly in its habits 

when not made prisoner by man. 
Method.—The questions in this lesson may be given to the pupils 

a few at a time, and those who have access to farms or other places 

where pigs are kept may make observations, which, in being given to the 

ee 
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class, should be discussed. Supplementary reading should be given 

the pupils, which may inform them as to the habits and peculiarities 

of the wild hogs. Theodore Roosevelt’s experience in hunting the 
wart hog in Africa will prove interesting reading. 

Observations .— 

(1). How does the pig’s nose differ from that of other animals?» What 
is it used for besides smelling? Do you think the pig’s sense of smell 

is very keen? Why do pigs root? Teva 

(2). Describe the pig’s teeth. For what are they fitted? What are 

the tushes for? Which way do the upper tushes turn? How do wild 

hogs use their tushes? net 

(3). Do you think that a pig’s eyes look intelligent? What color ' 
are they? Do you think the pig can see well? 

(4). Is the pig’s head straight in front or is it dished? Is this dished 

appearance ever found in wild hogs? Do the ears stand out straight 
or are they lopped? What advantage is the wedge-shaped head to 
the wild hogs? ae tani 

(5). How is the pig covered? Do you think the hair is thick enough 

to keep off flies? Why does a pig wallow in the mud? Is it because 
the animal is dirty by nature or because it is trying to keep clean? 
Do the hog’s bristles stand up when it is angry? 

(6). If the pig could have its natural food, what would it be and 
where would it be found? Why and on what should pigs be pastured? 

What do pigs find in the forest to eat? What kind of bacon is con- 
sidered the best? 

(7). On how many toes does the pig walk? Are there other toes 
on which it does not walk? In wading in the mud, are the two hind toes 

of use? Do wild pigs run rapidly? Do tame pigs run rapidly if they 

are not too fat? Do you think the pig can swim? Do you think that 
the pig’s tail is of any use or merely an ornament? 

(8). What cries and noises do the pigs make which we can understand? 

(9). How do hogs fight each other? When the boars fight do they 
try to defend or ward off the enemy? Where do we get the expression, 
“to go sidewise like a hog to war?”’ 

(10). How many breeds of pigs do you know? Describe them. 

(11). What incidents have you heard that show the hog’s intelligence? 
(12). Give an oral or written exercise on one of the following topics: 

“The antiquity of swine; how they were regarded by the ancient 

Egyptians, Greeks and Romans;’’ (see encyclopedia). ‘‘The story of 
hunting wild hogs in India;” ‘“‘ The razor-back hogs of the South;” 
‘The wart hog of Africa.’ 
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Give us a chance and we will keep clean 

Facts for Teachers.—That the hog has become synonymous with filth is the 
result of the influence of man upon this animal, for of all animals the pig is naturally 

the neatest, always keeping ‘ts bed clean and often in the most discouraging 

circumstances of ill-kept pens. The pig is sparsely clothed with bristles and 

hairs, which yield it no protection from the attacks of flies and other insects. 
Thus it is that the pig in order to rid itself of these pests has learned to wallow 

in the mud. And as the pig does not perspire freely the mud baths seem to keep 
the body cool during the hot weather. The wild hogs of India make for them- 
selves grass huts thatched above and with doors at the sides, which shows that 
the pig, if allowed to care for itself, understands well the art of nest building. 

One of the most interesting things about a pig isits nose. This isa fleshy disc 

with nostrils in it and is a most sensitive organ of feeling; it can select grain from 

chaff, and yet is so strong that it can root up the ground in search for food. 

The expressive word ‘“‘ root ’’ was evidently coined to describe the act of the pig 
when digging for roots. The pig’s nose is almost as remarkable as the elephant’s 
trunk; the pig’s sense of smell is very keen, and it will follow a track almost as 

well as will a dog. More than once has a pig been trained as a pointer in hunt- 

ing birds, a fact which shows the keener sense of smell and keener intelligence 

in this capacity than in dogs. French pigs are taught to hunt for truffles, fungi 

that grow on tree roots a long way below the surface of the ground. The pig’s 

sense of smell is keen enough to detect their presence. 

The pig has a “full set’ of teeth, having six incisors, two canines and seven 

grinding teeth on each jaw, although in some cases there are only four incisors 

on the upper jaw. A strange thing about a pig’s teeth is the action of the upper 

canines or tushes which curve upward instead of downward; the lower canines 

come up against them and are thus sharpened. The females have no such develop- 

—eo ee. 
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ment of upper tushes as do the males. The tushes, especially the upper ones, 

are used as weapons. With them the wild boar slashes out and upward, inflicting 

a terrible wound, often disabling horses and killing men. Professor H. F. Button 

describes the fighting of hogs thus: ‘‘ To oppose the terrible weapons of his rival 

the boar has a shield of skin over his neck and shoulders, which may become two 
inches thick, and so hard as to defy a knife. When two of these animals fight 

each tries to keep the tushes of his opponent against the shield and to get his 

own tushes under the belly or flank of the other. Thus each goes sidewise or in 
circles, which has given rise to the expression ‘ to go sidewise like a hog to war.’ ” 

When as a small girl the editor essayed the difficult task of working button- 

holes, she was told if she did not set her stitches more closely together the button- 

hole would look like a pig’s eye, a remark which made her observant of that organ 

ever after; and the sparse lashes and the slit-like opening of the pig’s eye makes 
the comparison pertinent. But though the pig’s eyes are small they certainly 

gleam with intelligence, and they take in all that is going on that may in any 
way affect him. 

The pig is the most intelligent of all the farm animals if it is only given a chance; 

it has excellent memory and can be taught tricks readily; it is affectionate and 
will follow its master around like a dog. Any one who has seen a trained pig 

at a show picking out cards and counting must grant that it has brains, although 

we gorge it so with fattening food that it does not have a chance to use its brain, 

except now and then when it breaks out of the sty and we try to drive it back. 

Then we grant the pig all the sagacity usually imputed to the one who once pos- 

sessed swine and drove them into the sea. Hunters of wild hogs declare that 

they are full of strategy and cunning. We pay tribute to the pig’s cleverness when 

it is free to outwit us, when we say of other uncertain undertakings that they are 

like ‘‘ buying a pig in a poke.” 

The head of the wild hog is wedge-shaped with a pointed snout, a form that 

enables the animal to push into the thick underbrush along the river banks when 

it is attacked. Civilization has changed this bold profile of the head, so 

that now in many breeds there is a hollow between the snout and eyes, giving 

the form which we call “‘dished.’”” Some breeds have sharp, forward-opening 

ears, while others have ears that lop. The wild pig of Europe and Asia has large, 
open ears extending out wide and alert on each side of the head. 

The covering of the pig is a thick skin beset with bristling hairs; when the hog 

is excited the bristles. rise and add to the fury of its appearance. The bristles 

aid in protecting the animal when it is pushing through thorny thickets. The 

pig's ‘‘curly’’ tail is largely an ornament, although it may be used in a limited 
fashion as a fly brush. 

When the pig is allowed to roam in the woods it lives on roots, nuts, and espe- 

cially acorns and beechnuts; in the autumn it gets very fat upon the latter. The 

beechnut bacon of the semi-wild hogs of the Southern States is considered the 
best of all. But almost anything animal or vegetable that comes in its way is 

eaten by the hog, and it has done good service on our frontier as a destroyer of 
rattlesnakes. The pig is well fitted for locomotion on either wet or dry soil, for 

the two large hoofed toes enable it to walk well on dry ground and the two hind 
toes, smaller and higher up, help to sustain it on marshy soil. Although the 

pig’s legs are short it is a swift runner unless it is too fat. The razor-backs of the 
South are noted for their fleetness. 
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We understand somewhat of pig language; there is the constant grunting, which 

is a sound that keeps the pig herd together. We understand perfectly the com- 

plaining squeal of hunger and the satisfied enjoyment of food, the squeal of terror 
when seized, and the nasal growl when fighting. But there is much more to the 

pig’s conversation than this. I know a certain lady, who is a lover of animals, 

who once undertook to talk ‘‘ pig language’’ as best she could imitate it to two of 
her sows when they were engaged in eating. They stopped eating, looked at each 

other a moment and forthwith began fighting, each evidently attributing the 

lady’s remark to the other, which evidently was of an uncomplimentary character. 
The pig’s ability to take on fat was evidently a provision in the wild state for 

storing up fat that should help sustain the animal during the hardships of 

winter, and it is this character that makes it so useful for our own food. 

Pigs, to do best, should be allowed to have pasture and plenty of fresh green 
food. Their troughs should be kept clean and they should have access to ashes, 

and, above all, they should have plenty of pure water. 
The breeds of hogs most common in America are the Berkshires, which are 

black with white markings, and have ears extending erect; the Poland Chinas, 

which are black and white with drooping ears; the Duroc-Jersey, which are red 

or chestnut with drooping ears; the Yorkshire and Cheshire, which are white with 

erect ears; and the Cheshire White, which is white with drooping ears. The 

Poland China and Duroc-Jersey are both pure American breeds. 
Refevences.—‘‘ Elements ot Agriculture,’’ Warren; ‘‘ Our Domestic Animals,” 

Burkett; ‘‘ The Country Reader,” Buchanan; “ Lives of Animals,’ Ingersoll; 

‘“Types and Breeds of Farm Animals,’ Plumb; and the bulletins of the U. S. 

Department of Agriculture. : 

THE LINDEN OR BASSWOOD TREE 

(Tila americana) 

The Linden is one of the most beautiful of our native trees and should 

be better known and loved. There is no part of it which may not be 
turned to the service of mankind. Its relatives of the old world are 

famed in classic literature. It was from a huge Linden tree which 

shaded the cottage of his peasant father that Linnaeus, ‘‘The Father of 

Botany,’ had his name, Carl Linne, Latinized into Carolus Linnaeus. 

Lesson XX XVIII 

THE TREE 

Purpose.—To arouse in the minds of the pupils a greater regard and 

veneration for all trees, and in particular to make them better acquainted 

with the value and beauty of the Linden. 

Material.—A few large twigs, or better, a small branch, in the school- 

room for observation. Care should be taken to cut twigs or branches 
cleanly from the tree, as the fibrous inner bark is very difficult to break; 

——— 
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and to attempt to do so makes a torn and 

jagged wound into which fungus spores 
might enter to the great injury of the tree. 

Observations by Pupils: 

(rt). Did the tree which you observed 

grow freely in an open space or among 

other trees in a forest? 

(2). Describe the appearance of the trunk. 

(3). Is the bark of the smaller branches 
and twigs darker or lighter than that of 

the trunk? 

(4). What color are the winter buds? 

Are they large or small? Roundor pointed? 

Smooth or gummy? 

(5). Pull a strip of the fresh bark, about 

a quarter of an inch wide or less, from a 

small branch and try with all your might 

to break it. What do you think of its 

strength as rope or cordage? 
(6). Whatcolor isthe wood of the branch? 

Is its grain fine or coarse? Is it easy or 

hard to break or to cut with knife or saw? 
(7). Do you know of any articles of 

manufacture for which basswood is especially serviceable? 

Basswood seedling showing the 
odd shape of the seed leaves 

Facts for Teachers —The basswood, growing freely in open space, is a graceful 

tree, with a compact, symmetrical, and broadly oval head. In a forest it lifts a 

straight and slender trunk far into the air, reaching above its neighbors for the 
sunlight necessary to its life. The bark of the trunk is a dark brownish gray, 

smooth in young trees but in old ones broken into firm vertical ridges, flattened 
on the top and with narrow furrows between. Old trees are likely to be black- 
ened and moss-grown on trunk and lower branches. In a forest, however, there. 

are no branches which are very low, the slim, straight, cylindrical, scarcely taper- 

ing trunk being sixty or more feet without knot or branch between root and crown. 

The winter buds are small, smooth, plump, pointed, dark-red cones, contrast- 

ing sharply with the dark twigs and stems which are, in the season’s growth, 
greenish brown or reddish brown, dotted with rough brown breathing pores 

or lenticels; older twigs and branches are very dark gray. The Linden endures 
well the severest pruning, the thick inner bark covering and rapidly healing all 

wounds, if they are smoothly cut; therefore young trees may be trained into 

almost any desired shape. 
Manifold are the uses to which the tree is put. Its fagots make the best of 

charcoal. Its leaves, both fresh and dry, are good fodder for cattle. Its flowers 

yield the finest honey and are used by distillers of perfumes; also they have been 
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used in medicine as a remedy for indigestion and nervousness. Its seeds contain 

oil which is also used in perfumes and for table purposes in place of olive oil. The 

Russian peasant makes his shoes of the tough inner bark and they are far more 
lasting than those made of leather; mats, fish-nets and ropes are also made of 

this strong fiber. Before the use of raffia came in to replace it, American nur- 

serymen were accustomed to grow a thicket of basswood saplings to obtain 

their tying material which they called “‘bast,’”” and from this word the tree gets 

its common name of basswood. In Europe it is often called the lime-tree; 

it is also called whitewood from the color of its wood, which is white or pale buff, 

smooth, fine-grained and free from knots, soft and easy to work but very tough 

and lasting in use. 

In “The Wonderful One-hoss Shay 
That lasted a hundred years to a day, 

* * * * * * *k. Ox * 

The panels were whitewood that cuts like cheese, 

But lasts like iron for things like these.” 

Though so soft, the smooth white wood is very hard to split and does not warp 

or check, so it is very popular with wood-carvers and turners. It stains readily 

and takes a fine polish, so that it is much used in the manufacture of furniture 

and carriage bodies, and is sawed into veneers for the covering of coarser and 

less tractable material. 

Lesson XX XIX 

THE LEAVES 

Observations by Pupils: 

(1). Do the Linden leaves grow opposite each other or alternately 

on the twigs? Do they unfold early or late in the spring? 

(2). Describe the shape and size of the leaf. How does its width 

compare with its length and what is the shape of its base and tip? Is 
it symmetrical; that is, are the parts on either side of the mid-rib about 
equal when folded together? Is its edge entire or toothed? 

(3). Is the leaf-stem or petiole long or short, round or angled, and 

is it swollen at the point of attachment to the blade or twig? 

(4). Taste the thickened part of the petiole. Is the sap thick and 

sweet like mucilage? Do you think if you were lost in the forest, and 
could find fresh basswood leaves, that you would need to starve? 

(5). Do the veins differ much in color from the rest of the leaf? Have 

they branches on both sides or only toward one side of the leaf? What 
are the little yellowish brown dots at the angles of the veins? 

(6). How does the Linden hold its leaves? Does the sunlight easily 

penetrate the foliage or does the tree give a dense shade? 

(7). What is the color of the autumn foliage? Do the leaves fall 

early or cling till late in the fall? 



TEACHER’S LEAFLET. 1217 

(8). Note whether the leaves are injured by insect enemies such as 

aphides or plant-lice, leaf-miners or galls. 

Facts for Teachers.——The Linden’s leaves grow alternately on the twigs and 

unfold very late in the spring. But they make up for that in very rapid growth. 
One week the tree stands among blooming elms and maples with its branches 

naked and the swollen little dark-red buds very conspicuous on its numerous 
‘twigs; the next, it is clothed all over with tender green leaves which stretch them- 

selves like magic. Each leaf is heartshaped and about three fourths as wide as 

it is long. Its edges are saw-toothed. Its sides are unequal, particularly at the 

base. Its stem is short, much paler in color than the leaf, strong, round and 

swollen at both ends where it is attached to the twig and to its own blade. The 

thickened part of the stem is sweet and full of mucilage, especially when the 
leaf is growing. 

The tree’s roots strike so deeply and spread so widely that it withstands drouth 

well, and during the great famine in Russia the starving peasants not only saved 

their cattle by feeding them on its leaves, but ground its thick, mucilaginous 

inner bark and made nourishing porr dge for themselves. The veins of the leaves 

are very pale green, very prominent on the under side and their main branches 

all point toward the base of the leaf. All along the veins at the angles of the 

branches are little tufts of yellowish brown hairs. 

The Linden holds its broad leaves almost horizontally and they are so numerous 

that they overlap like the shingles of a roof. A tree that has had opportunity 

to develop a wide-spreading crown gives a deep and most delightful shade, par- 

ticularly in the hot days of early summer when it is loaded with fragrant flowers. 

But alack! the tree is as hasty to doff its leaves in autumn as it was tardy in the 
spring to don them. Their dull yellow is not so pleasing, either, as the brighter 

colors of the maples. Like the maple, its leaves are infested with gall-mites and 

leaf miners, which, though they disfigure its beauty, are most interesting to study. 

Aphides also feed upon and blacken its leaves with sticky blotches of honey-dew, 

but it has no insect enemy so destructive to its life and beauty as the elm leaf- 
beetle is to that tree. 

LEsson XL 

THE FLOWER AND THE FRUIT 

Observations by Pupils: 

(1). When does the Linden bloom? . 

(2). Where does it bear its flowers? Do they grow singly or in a 
cluster? 

(3). Draw, as well as you can, a stem of the flowers and the curious 

bract to which they are attached. What part of the length of the flower- 

stem is fast to the bract? Is the bract largest at base or tip? 

(4). What color are the flowers? Are they fragrant? Do they seem 
to yield much nectar and what insects have you observed visiting them? 

Where is the nectary? 
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(5). Study a single blossom. Is it large or small? How many and 
what shape and color are the sepals? The petals? Are the sepals per- 

sistent or do they soon fall away? Are the stamens few or many? Do 

they surround the pistil in a ring or are they attached in separate little 

bunches or clusters? Do they cohere with a small, delicate petal-like 

scale placed opposite the real petals? This is a mark of the native species 

and if the flowers do not contain these scales the tree from which they 
were taken was probably a European Linden. Is the pistil long or 

short? Club-shaped or cleft at tip? If the pistil-tip or stigma is cleft 

how many are its lobes? Which seems to mature or wither first, the 

stamens or the pistil? 

(6). What is the shape and color of the fruit or seed-vessels? How 

many seeds does each contain? Is its outer coat soft, or tough and 

woody? 

(7). Do the tips of the bracts and the fruit-stems hang straight or 

bend away from each other as the fruit ripens? At about what angle 
do they separate? Toss a seed-laden stem and bract into the air and 

watch its fall. Does it drop directly downward or whirl about and 

sail for some distance before landing? Does an empty bract sail as well 
as one that bears seeds? 

(8). Do you know the basswood seedling? Are its cotyledons or 

seedleaves shaped like the true leaves? If not, how do they differ? 

Facts for Teachers.—The Linden is even move tardy in its bloom than in putting 
on its leaves. Not until late June or early July does it fling out its fragrant creamy 

white flowers, but the display is worth waiting for. The blossoms are in clusters, 

borne in the axils of the leaves, attached to an oblong, delicate pale-green, many- 

veined, leaf-like bract. Flower-stem and bract are joined together for about a 

third or one-half their length. The bract is thin and very strong and tapers toward 

its stem in the American species, but in the European Linden is usually heart- 
shaped at its base. 

The flowers fairly drip with nectar and the honey-bees toil early and late, adding 
many pounds of the best quailty, clear white honey to their stores during the 
“basswood blow.’”’ The individual flowers are about a half-inch in diameter 
and creamy white all through. Even the five early-falling sepals are cream-lined 

though they are palest yellow-green at the back. These remain on each flower 

only about a day and the nectar is in the cup-shaped hollow at their base. To 

get it, bees must thrust their tongues between the filaments of the anthers or 

pollen sacs thus shaking out the pollen and getting themselves well dusted. The 

five oblong, pointed petals alternate with the sepals and are nearly twice as long. 

The many stamens with their cream-yellow anthers are gathered in five separate 

little bunches or clusters and inserted with a small, white petal-like scale, just 

above the real petals. The pistil is short, stiff and its stigma is cleft into five 

lobes, which usually do not open till after its own flower’s anthers have withered, 

thus making sure of being fertilized by pollen from a different flower. 

a 
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The seed-vessels are pale green, spherical and about the size of peas. When 

green the tiny shell contains many seeds but never more than one or two of these 
ripen; the others wither and seem to disappear. When ripe the shell becomes 

quite hard and turns yellowish brown. The bract also becomes pale brown as 
it matures and the seed-stem and bract bend sharply away from each other almost 

at right-angles; this causes the bract to act as a parachute and when tossed in the 
air it will whirl about and sail quite a distance before landing. A bract not balanced 
by a seed-stem does not sail nearly so well. 

The basswood seedling is very pretty but does not look at all like its parent. 

Its twin seed-leaves are very large to have been folded within the little pea-sized 
shell, and they are five-lobed instead of being entire like the true leaves. 

Some day, it is to be hoped that there will be in all America no roadway that 

is unshaded in all its length by trees, useful and beautiful, foremost among which 
stands the Linden. 

I like these plants that you call weeds,— 

Sedge, hardhack, mullein, yarrow,— 

That knit their roots and sift their seeds 
Where any grassy wheel-track leads 
Through country by-ways narrow. 

They fringe the rugged hillside farms, 
Grown old with cultivation, 

With such wild wealth of rustic charms 

As bloomed in Nature’s matron arms 

The first days of creation. 

They show how Mother Earth loves best 
To deck her tired-out places; 

By flowery lips, in hours of rest, 
Against hard work she will protest 
With homely airs and graces. 

You plough the arbutus from her hills, 
Hew down her mountain-laurel: 

Their place, as best she can, she fills 

With humbler blossoms; so she wills 

To close with you her quarrel. 

Her wildwood soil you may subdue, 
Tortured by hoe and harrow; 

But leave her for a year or two, 

And sce! she stands and laughs at you 

With hardhack, mullein, yarrow! 

—Lucy Larcom. 



1220 Home NATuRE-Stupy COURSE. 

Basswood blossom 
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